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Novel substituted indoles 

The present invention relates to substituted indoles useful as phannaceutical compounds 
for treating respiratory disorders, phannaceutical compositions containing them, and 
processes for their preparation. 

EPA 1 170 594 discloses methods for the identification of conc^ounds usefiil for the 
treatment of disease states mediated by prostaglandin D2, a ligand for orphan receptor 
CRTh2. GB 1356834 discloses a series of compounds said to possess anti-inflammatory, 
analgesic and antipyretic activity. It has now surprisingly been found that certain indole 
acetic acids are active at the CRTh2 receptor, and as a consequence are expected to be 
potentially useful for flie treatment of various respiratory diseases, includmg asthma and 
COPD- 

In a first aspect the invention therefore provides a compound of formula (T) or a 
pharmaceutLcally acceptable salt or solvate thereof: 




(D 



in which 

is hydrogen, halogen, CN, nitro, S02R^ OH, 0R\ S(0)xR^ SOjNRV, CONR^R^ 
NR^R^ aryl (optionally substituted by chlorine or fluorine), Ci-Q alkenyl, C2-C6 alkynjd 
or Ci^ alkyl, the latter three groups being optionally substituted by one or more 
substituents independently selected Scorn halogen, OR^ and NR^R^ S(0)xR^ where x is 0, 1 
or 2; 

R^ is hydrogen, halogen, CN, S02R^ or CONR^R^ CH2OH, CHzOR^ or Ci-valkyl, the latter 
group being optionally substituted by one or more substituents ind^endently selected from 
halogen atoms, OR^ andNR^^ S(0)3,R^ where x is 0, 1 or 2; 
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R' is aiyl or heteroarjd each of which is optionally substituted by one or more substituents 
independently selected from hydrogen, halogen, CN, nitro, OH, OR , SR , SOR , 

S02NR'R^ CONR^R^ NR'R', NHC0R\ NHSO2R'. NHC02R\ NR'SOzR^ NR'C02R^ 
C2-C6 alkenyl, Cz-Ce alkynyl, Ci-6 alkyl, tiie latter three groups being optionally substituted 
5 by one or more substituents independentiy selected from halogen atoms, OR* and NR^^ 
S(0)xR^ where x = 0,1 or 2; 

R* represents aryl, heteroaryl, or Ci.6alkyl all of which may be optionally substituted by 
one or more substitoents independentiy selected from halogen atoms, aryl, heteroaryl, 
10 OR'°, OH, NR"R'^ S(0XR" (where x = 0,1 or 2). CO^IR'''R'^ NR^COR^.SOzNR' V^ 
NR"'S02R", CN, nitto; 

R' and R* independemfly r^resent a hydrograi atom, a C i^alkyl groi^, or an aryl,or a 
heteroaryl, the latter three of which may be optionally substituted by one or more 
substituents independentiy selected from halogen atoms, aryl, OR* andNR"^'^ 
CONR' V^ NR"C0R", SOaNR"^". NR"*S02R'^ CN. nitro 
or 

R^ and R* togetiier witii the nitrogen atom to which tiiey are attached can form a 3-8 
mranbered saturated heterocyUc ring optionally containing one or more atoms selected 
from O, S(0)x whwe x = 0,1 or 2, NR'*, and itself optionally substituted by C1-3 alkyl; 

R' and R" ind^endentiy represent a Ci-Ce, alkyl, an aryl or a heteroaryl group, aU of 
which may be optionally substituted by halograi atoms; 

r" represents a hydrogen atom, C(0)R', Ci-Ce alkyl (optionally substituted by halogen 
atoms or aryl) an aryl or a heteroaryl group (optionally substituted by halo^); 

eadi of R' R"*, R", R", R", R", independentiy represents a hydrogen atom, Ci-Ce alkyl, 
an aryl or a heteroaryl group (all of which may be optionally substituted by halogen 
30 atoms); and 

R»« is hydrogen, C,-4 alkyl, -COC,-C4 alkyl, COYCi-C4aIk5d where Y is O or NR', 
• provided that when R' is hydrogen and R^ is methyl, flien R' is not 2-nitrophenyl. 
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In flie context of the present specification, unless otherwise indicated, an alkyl or alkenyl 
group or an alkyl or alkenyl moiety in a substituent group may be linear, branched or 
cylclic. 

Aiyl is phenyl or tsaphihyl. 

Heteroaryl is defined as a 5-7 membered aromatic ring or can be 6,6- or 6,5-fused bicyclic 
each ring containing one or more heteroatoms selected firom N, S and O. Examples 
include pyridine, pyrimidine, fliiazole. oxazole, pyrazole, imidazole, furan, isoxazole, 
pyrrole, isothiazole and azulene, naphthyl, indene. quinoline, isoquinoline, indole, 
indolizine, benzo[b]furan, benzo[b]thiophene, IH-indazole, benzimidazole, benztbiazole, 
l,2benzisodiiazole, benzoxazole. purine, 4H-<iuinolizine, cinnoline, phlhalazine, 
quinazoline, quinoxaline, l,8-na5)htliyridine, pteridine, quinolone, 

HeterocycUc rings as defined for andR* means saturated heterocycles, examples include 
morpholine, thiomoipholine. azetidine, imidazolidine, pyrrolidine, pqieridine and 
piperazine. 

The term alkyl. whether alone or as part of another group, includes strai^t chain, branched 
or cyclic alkyl groups. 

Preferably R' is hydrogen, halogen, nitro, NRV.nitrile, SOjR', S02NR'R^ OMe. aryl, 
CCbR^or Ct^ alkyl which maybe optionally substituted by one or more substituents 
independently selected from halogen atoms, OR* and NR'r', SCOXR' where x = 0, 1 or 2. 
More than one R' substituent can be present and Ibese can be the same or different 
More preferably R* is aiyl, hydrogen, methyl, chloro, fluoro, nitrile, nitro. bromo. iodo, 
S02Me, SOzEt, NR*R'. SOiN-alkylz. alkyl (optionally substituted by fluorine atoms) 
Most preferably R* is hydrogen, methyl, phenyl, chloro. fluoro, iodo, nitrile, SOiMe, CF3, 
nitrile. 

The R' group or groups can be present at any suitable position on the indole ring, 
preferably the R' group(s) are (is) at the 4 and (or) 5-position. Preferably the number of 
substiutaits R* other than hydrogen is 1 or 2. 

Preferably R* is Ci-ealkyl, more prefearably methyl. 
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Suitably is phenyl or heteroaryl. Suitable heteioaryl groups includes a 6,6- or 6,5-fused 
bicyclic aromatic ring systems optionally containing one to three heteroatoms selected 
from nitrogen, oxygen or sulphur, or a 5- to 7-membered heterocyclic ring containing one 
to tiiree heteroatoms selected from nitrogen, oxygen or sulphur. 

Examples of suitable heteroaryl groups include pyridine, pyrimidine, thiazole, oxazole, 
pyrazole, imidazole, ftiran, isoxazole, pyrrole, isothiazole and azulene, naphthyl, indene, 
quinoHne, isoqoinoUne, indole, indoUzine, benzo[b]furan, benzo[b]tbiophene, IH-indazole, 
benzimidazole, benzthiazole, benzoxazole, purine, 4H-quinolizine, cinnoline, phthalazine, 
quinazoline, quinoxaline, 1,8-naphthyridine, pteridine, indole, 1,2-benzisothiazole and 
quinolone. 

Preferably is quinolyl, phenyl or thiazole, each of which can be substituted as defined 
above. More preferably is phenyl or quinolyl, each of which can be substituted as 
defined above. 

The R^ group may be substituted by one or more substituents from halogen, methoxy, 
alkyl, CF3, S02alkyl, aryl or cyano. More preferably the substituents on R^ are fluorine, 
chlorine, methyl, ethyl, isopropyl, methoxy, SOaMe, trifluoromethyl or aryl. 
Preferably, substituents can be present on any suitable position of an R^ group. Most 
preferably when R^ is phenyl the substituents are present at the 4-position. 

When R^ is a heterocycle, heteroatom(s) can be present at any position in the ring. 

Preferred compoimds of the invention include: 
3-[(4-chlorophenyl)thio]-2,5-dimethyl-lJy-indol-l-aceticacid; 
3-[(2-cMoro-4.fluorophenyl)lMo]-2,5-dimethyl-li?-indol-l-aceticacid; 
3-[(3K:Moro-4-fluorophenyl)thio]-2,5-dimethyl-liy-indol-l-aceticac 
3-[(2-meflioxyphenyl)thio]-2,5-dimethyH^r-indol-l-aceticacid; 
3-[(3-fluorophenyl)fluo]-2,5-dimethyMi/-indol-l-acetic acid; 
3-[(4-ethylphenyl)thio]-2,5-dimethyl- li/-indoH -acetic acid; 
3-[(2-chlorophenyl)thio]-2,5-dimethyl- l//-indoH -acetic acid; 
3-[(2,5-dichlorophenyl)thio]-2,5-dimethyl-lff-indol-l-aceticacid; 
3-[(4-fluorophenyl)thio]-2,5-dimethyHif-indoH-aceticacid; 
3-[(4-chloro-2-mefli5dphenyl)thio]-2,5-dimethyl-lJY-indol-l-aceticaci^^ 
3-[(4-chlorophmyl)thio]-4-cyano-2,5-dimethyl-li^indole-l-acetic acid; 
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5-xmoro-3-[(4-chlorophenyI)Mo]-^-cyano-2-meayl-lJy-indole-l-aceti^ 
3-[(4-chloiophenyl)fldo]-4<ethylsulfonyl)-7-methoxy-2-methyl-liy^^ 

3- [(4-cUoropliOTyl)thio]-4-[(diethylamino)sulfonyl]-7-methoxy-2-meth^^^ 

acetic acid; 

4- chloro-3-[(4-cHorophenyl)thio]-2-methyl-l/f-indole-l-aceticacid; 

5- cMoro-3-[(4-cmorophenyl)thio]-2-methyl-Lfir-iiidole-l-aceticacid; 

6- cMoro-3-[(4-cmorophenyl)thio]-2-methyi-lH-iiidole-l-aceticacid; 
7^:Woio-3-[(4H:hloit)plienyl)thio]-2-metiiyl-lH-indole-l-aceticacid; 

3- [(4-cMorophenyI)tWo]-2-methyl-5Kmetiiylsulfonyl^l/r-indole-l-ace^ acid; 

2- meliiyl-3-[(4-methylphenyi)tMo]-6-(methylsulfonyl)-lif-indok^ 

4- bromo-3-[(4-chlorophenyl)thio]-2-niethyl-lH-indole-l-aceticacid; 

3- [(4-cmorophenyl)tMo]-4-[4-[(ia-<i™ethyletlioxy)caibonyl]-l-piper^ 

Ijy-indole-l -acetic acid; 

3-[(4^hlorophenyl)thio]-2-me1iiyl-4-(l-piperazinyl)-lif-indole-l-aceticacid; 

5- biomo-34(4-cWorophenyl)liiio]-2-methyl-l/f-indol6-l-aceticacid; 
3-[(4-chlo«>phenyl)tiiio]-2-metiiyl-5-phenyl-lH-indol©-l-aceticacid; 
3-[(4-chlorophenyl)tiiio]-5-cyano-2-methyl-li/-iiidole-l-aceticacid; 
3-[(4-cyanophenyl)thio]-2,5-diniethyl-l/f-indol-l-acetic acid, 
3-[(3-methoxyphenyl)thio]-2,5-dimethyl-l/r-indole-l-aceticacid; 
3-[(4-methoxyphenyl)tMo]-2,5-dime1hyl-lfr-indole-l-aceticacid, 
3-[(3-efliylplienyl)fliio]-2,5-dimetiiyl-l/f-indole-l-aceticacid; 
2,5-dimethyl-3-[(2-m^ylphenyl)thio]-lfr-indole-l-acetic acid; 
3-[(3-clilorophenyl)thio]-2,5-dimethyl-lH-indole-l-aceticacid, 
3-[(2-Fluorophenyl)thio]-2,5-dime1iiyl-m-indole-l-aceticacid, 
3-[(2,6-Dichlorophenyl)thio]-2,5-dimetiiyl-liy-indole-l-aceticacid; 
3-(li?-Inddazol-2-ylfhio>2,5-dimethyl-lfr-indole-l-aceticacid, 
2,5-Dimefliyl-3-(lif-l,2,4-triazol-3-yi4io)-Lff-indole-l-aceticacid; 
2!5-Dimettiyl-3-[(4-methyl-42i^lA4-triazol-3-yl)lMo]-li/-indol^ 
2.5-Diinefliyl-3-[(4-methyl-2-oxazolyl)thio]-lff-indole-l-aceticacid; 
2!5-Dimethyl-3-[(l-methyl-liy-iimdazol-2-yl)tMo]-lff-indole-l-aceticadd; 
2',5-Dimethyl-3-[[4Kmethylsulfonyl)phenyl]thio]-m-indole-l-aceticacid, 

2,5-Dimetiiyl-3-(8-quinolinylthio)- lff-indole-1-acetic acid, 
3-[(4-CMorophenyl)tWo]-5-£liioro-2,4-dimefliyl-lJ?'-indole-l-aceticacid; 

3.[(4-Cyanophenyl)tbio]-5-fIuoro-2,4-dimediyl-liy-indole-l-aceticM^^ 

3-[(2-Cmoiophenyl)thio]-5-fluoro-2,4-dimethyl-liy-indole-l-aceticacid; 

5-Fluoro-3-[(2-methoxyphenyl)thio]-2,4-dimelfayl-li/-indole-l-a^ 
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5-Fluoio-3-[(2-^1iiylphenyl)Mo]-2,4Hfimeiiiyl-lJy-iiKilole-l-aceti^ 
5-Fluoro-2,4wiime1Ilyl-3-[[2<l-metilylethyl)phenyl]tilio]-l^^-mdole-l-aceti 
5-fluoro-2,4-dimethyl-3-[[2<trmuoromethyl)phenyl]tMo]-lif-mdole-l-a^^^ 
2,5-dimethyl-4-(methylsulfonyl)-3-[(4-phenyl-2-lMazolyl)thio]-l^f-md^^^ 
3-[(3-cmorophenyl)tluo]-2,5-dimethyl-4-(methylsulfonyl)- 1/f-mdole-l-acetic acid; 
3-[(2^;morophenyl)thio]-2,5-dimel3iyl-4-(me5fliylsiilfonyl)- IH-indole-l-acetic aci<^ 
3-[(4-chlorophCTyl)tWo]-5KmelJioxycaiixm5d)-2-methyl-liif-indol^ 
5-caiboxyO-[(4-cmorophenyl)lMo]-2-metiiyl-l/r-indole-l-aceticacid; 

3- [(4-cWorophenyl)tiuo]-2-melJiyl-4-nitro-l/f-indole-l-acetic acid; 

4- aniino-3-[(4-chlorophen)d)thio]-2-metiiyl-l/f-iiidole-l-aceticacid; 
3-[(4K:hlorophenyl)thio]-4-(etliylamino)-2-methyl-l/f-indole-l-aceticacid; 
3-[(4-chlorophenyl)thio]-4-iodo-2-meaiyl-li¥-indole-l-aceticacid; 
3-[(4-«Uorophenyl)thio]-2-meth>d-4-phenyl-lff-indole-l-aceticacid; 

and pharmaceutically acceptable salts thereof 

Certain conq)Ounds of formula CO are capable of existing in stereo isomeric forms. It will 
be understood that the invention encompasses all geometric and optical isomers of the 
compounds of formula (I) and mixtures thereof including racemates. Tautomers and 
mixtures thereof also form an aspect of the presait invention. 

The compound of formula (I) above maybe converted to a pharmaceutically acceptable 
salt or solvate thereof preferably a basic addition salt such as ammonium, sodium, 
potassium, calcium, aluminium, lithium, magnesium, zinc, benzathine, chloroprocaine, 
choline, diethanolamine, ethanolamine, ethyldiamine, meglumine, trometiiamine or 
procaiae, or an acid addition salt such as a hydrochloride, hydrobromide, phosphate, 
acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate orp- 
toluenesulphonate. Preferred salts include sodium and anomonium salts. 

The compounds of formula (I) above may be converted to a pharmaceutically accq)table 
salt or solvate tiiereof. Preferred salts include sodium salts. 

In a further aspect the invention provides a process for the preparation of a compound of 
formula (J) which comprises reaction of a compound of formula (II): 
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(n) 



in \n^ch R', and R' are as defined in formula © or are protected derivatives fhereo^ 
with a compound of fonnula (A): 



L-CH2CO2R" (A) 

where R" is an ester forming group and L is a leaving group in the presence of a base, and 
optionally ttiereafler in any order 

• removing any protecting group 

• hydrolysingAe ester grovq)R" to flie corresponding add 

• forming a phannaceutically acceptable salt 

The reaction can be carried out in a suitable solvent such as THF using a base such as 
sodium hydride or the like. Suitable groups R" include C,^ alkyl groups such as metJiyl. 
ettiyl or tertiary-hvityl. Suitable L is a leaving group such as halo, in particular bromo 
Preferably the compound of formula (A) is ethyl, me&yl or tertiary-hvtyi bromoacetate. 

Hydrolysis of the estex group r" can be carried out using routine procedures, for example 
by stirring with aqueous sodium hydroxide or trifluoroacetic acid. 

It wiU be appreciated that certain functional groups may need to be protected using 
standard protecting groups. The protection and deprotection of functional groiq)s is for 
example, desraibed in 'Protective Groups in Organic Chemistry', edited by J. W. F. 
McOmie, Plenum Press (1973), and 'Protective Groups in Organic Synthesis', 3rd edition, 
T. W. Greaie & P. G. M. Wuts, Wiley^Ihterscience (1999). 

Compounds of formula (II) can be prepared by reacting a compound of formula (HI) with i 
compound of fonnula (TV): 
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cm) (TV) (H) 

in which R', and R' are as defined in fonnula (T). 
Preferably the readion is carried oiit in acetic arad wth heating. 

Or, compomids of formula (II) can be prepared by reacting a compoimd of formula (V) 
with a compoxmd of formula (TV)- 



>i s 




(V) (IV) (D) 

in which R*, R^ and R^ are as defined in fonnula (I). 

Preferably flie reaction is carried out in a suitable solvemt, such as dichloromethane or 
THF, using a chlorinating agent such as sulfonyl chloride or tert-butyl hypochlorite. 

Compounds of formulae (m). (IV) and (V) are commereiaUy available or can be prepared 
using standard chemistry well known in the art 

Or, compounds of formula (I) can be prepared from compounds of formula (VT). The 
reaction is carried out with a compound of formula OB) in the presence of a halogenating 
agent, such as iodine, in a suitable organic solvent such as DMF. 

1 . e-R^ 



RS,^^^-^ - HS-R3 (B) 

-N .. . - R 

,OH 




(VI) 00 



1 
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15 



20 



in which R^ R^ and R" aie as defined in fonnulas (I) and (A) or protected derivatives 
thereof. The compound of fommla (I) is obtained by hydrolysis using standard conditions 
as outlined previously. 

Compounds of fonnula (VI) can be prepared from compounds of fonnula (VII) by reaction 
with a compound of formula (A) as outlined previously. 

o 

cm (VI) 

Some coiiq)ounds of formula (VH) are commerciaUy avaUable or can be prepared ftom 
compounds of formula (Vm), by reaction with a compound of formula (B). The reaction 
is carried out in the presence of a thiol, preferably IhiosalicyUc acid in trifluoroacetic add. 





ft H 

(vm) (vn) 

Compounds of formula (Vm) can be prepared by the reaction of a compound of formula 
(IV) widi a compound (DQ, as described for the preparation of compounds of formula (II) 
previously, in which R', and R^ are as defined in formula (H) or protected derivatives 
thereof R^* is Ci-Ce alkyl (for example, methyl) or equivalent to R'. 



NH, - " -^fj 



(V) (K) (vni) 
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Or, compounds of fonnula (VII) can be converted to compoimds of formula (I) by reaction 
wiii a compound of formula (B). Hie reaction is carried out in the presence of iodine, in a 
suitable organic solvent such as DMF. Sometimes the reaction is carried out in the 
presence of a base such as sodium hydride, after a period of stirring the reaction mixture is 
treated with a compound of formula (A) and subsequentiy hydrolysed. Alternatively an 
intermediate of formula (Vm) can be isolated and then reacted witii a compound of 
formiila (A) with subsequent hydrolysis. 

''•^^ 

O 

(vn) CO 

Or, compounds of formula 0) can be prepared from compounds of formula QQ, by 
reaction with compounds of framula Qd). 

y S-r' HNR5R6 (XI) '^V^V-i 2 

CcVr^— w-" 

o 

(X) C9 

in which R*, R^ R^, R*, and R* are as defined in fonnula (I), and R" is as defined in 
formula (A) or protected derivatives thereof. Y is a halogen, preferably bromine or iodine. 
Preferably the reaction is carried out using Buchwald reaction conditions, using paUadium 
catalysis. More preferably the catalyst used is Pd2(dba)3 with BINAP as a ligand. The 
reaction is carried out in toluene in the presence of a base, such as sodium tertiary butoxide 
at 1 10°C. The ester group R" is subsequently hydrolysed as previously outlined. 

Or, compounds of formula 0) can be made &om conqiounds of formula (X), by reaction 
with a compound of formula QCH). 
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f S-R 



o 



(X) 



(I) 



in which R', R^ R\ R^ and R* are as defined in fonnula (I), and R" is as defined in 
formula (A) or protected derivatives thereof! Y is ahalogen, preferably bromine or iodine. 
Preferably the reaction is carried out using Suzuki coupling reaction conditions, using 
palladium catalysis, the catalyst used is PdCPPhs)*. The reaction is carried out in ethanol 
and toluene in the presence of a base, such as sodium hydrogen carbonate at reflux. The 
ester group R" is subsequently hydrolysed as previously outlined. 

Compounds of formula (X) are prepared from compounds of fomiula (II) by reaction with 
a compound of formula (A) as outlined above. 

Compounds of formula (XT) and (XU) are commercially available or can be prepared by 
me&ods well known in the art 

Certain compounds of formula (II), (VD (VIII) and (X) are beUeved to be novel and form a 
furtho' aspect of the invention. 

In a further aspect the invention provides a confound of formula (lA) which is a subclass 
of formula (T): 




OA) 



in which 

r' and R^ are independently hydrogen, halogen, CN, amino, nitro, Ci^alkyl, Ci^alkoxy, 
SOzCi^ealkyl or CONR^R* where R* and R* independently hydrogen or Cwalkyl; and 
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is phenyl or heteroaryl, each of these groups being optionally substituted by one or 
more substituents selected from halogen, Ci^alkyl, Ci^alkoxy, SOzCi^alkyl, CN, amino, 
or CO^fR'^^ where and R^ independently hydrogen or Ci-ealkyl, 
and pharmaceutically acceptable salts thereof 

In a further aspect, the present invention provides the use of a compound of foramla (I), a 
prodnxg, pharmaceuticaUy acceptable salt or solvate thereof for use in Iherapy. 

The compounds of formula (I) have activity as pharmaceuticals, in particular as modulators 
of C3lTh2 receptor activity, and may be used in the treatment (therapeutic or prophylactic) 
of conditions/diseases in human and non-human animals which are exacerbated or caused 
by excessive or unregulated production of PGD2 and its metabolites. Examples of such 
conditions/diseases include: 

(1) (Ihe respiratory tract) obstructive airways diseases including: asthma (such as 
bronchial, allergic, intrinsic, extrinsic and dust asthma particularly chronic or 
inveterate asthma (e.g. late asthma and airways hyper-responsiveness)); 
chronic obstructive puhnonary disease (COPD)(such as irreversible COPD); 
bronchitis (mcluding eosinophilic bronchitis); acute, allergic, atrophic rhinitis 
or chronic ihinitis (such as rhinitis caseosa, hypertrophic rhinitis, rhinitis 
purulenta, rhinitis sicca), rhinitis medicamentosa, membranous rhinitis 
(including croupous, fibrinous and pseudomembranous rhinitis), scrofoulous 
rhinitis, perennial allergic rhinitis, easonal rhinitis (including rhinitis nervosa 
(hay fever) and vasomotor rhinitis); nasal polyposis; sarcoidosis; fanner's lung 
and related diseases; fibroid lung; idiopathic interstitial pneumonia; cystic 
fibrosis; antitussive activity; treatment of chronic cough associated with 
inflammation or iatrogenic induced ; 

(2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, 
seronegative, spondyloarthropathies (such as ankylosing spondylitis, psoriatic 
arthritis and Reiter's disease), Behcet's disease, Sjogren's syndrome and 
systemic sclerosis; 

(3) (skin and eyes) psoriasis, atopical dermatitis, contact dermatitis, other 
eczmatous dermitides, sebonhoetic dermatitis. Lichen planus. Pemphigus, 
bullous Pemphigus, Epidermolysis bullosa, urticaria, angiodermas. 
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vascuUtides, erythemas, cutaneous eosinophiHas, chronic skin ulcers, uveitis. 
Alopecia areatacomeal ulcer and vernal conjunctivitis; 

(4) (gastrointestinal tract) CoeUac disease, proctitis, eosinopiUc gastro-enteritis, 
mastocytosis, Crohn's disease, ulcerative colitis, irritable bowel disease; food- 
related allergies which have effects remote from the gut, (such as migraine, 
rhinit is and eczema); 

(5) (central and peripheral nervous system) Neurodegenerative diseases and 
dementia disorders (such as Alzheimer's disease, amyotrophic lateral sclerosis 
and other motor neuron diseases, Creutzfeldt-Jacob's disease and other prion 
diseases, HIV encephalopa&y (AIDS dementia complex), Huntington's 
disease, frontotemporal dementia, Lewy body dementia and vascular 
dementia), polyneuropathies (such as Guillain-Barr6 syndrome, chronic 
inflammatory demyelinatmg polyradiculoneuropatiiy, multifocal motor 
neuropathy), plexopalhies, CNS demyelination (such as multiple sclerosis, 
acute disseminated/haemoirhagic encephalomyeUtis, and subacute sclerosing 
panencephalitis), neuromuscular disorders (such as myasthenia gravis and 
Lambert-Eaton syndrome), spinal diordas (such as tropical spastic paraparesis, 
and stiff-man syndrome), paraneoplastic syndromes (such as cerebellar 
degeneration and encephalomyeUtis), CNS trauma, migraine and stroke. 

(6) (other tissues and systemic disease) atherosclerosis, acquired 
Immunodeficiency Syndrome (AIDS), lupus erythematosus; systemic lupus, 
erythematosus; Hashimoto's thyroiditis, type I diabetes, nephrotic syndrome, 
eosinophiUa fescitis, hyper IgE syndrome, lepromatous leprosy, idiopathic 
thrombocytopenia pupura; post-operative adhesions, sqpsis and 
ischemic/reperfiision injury in the heart, brain, peripheral Umbs hepatitis 
(alcohoUc, steatohepatitis and chronic viral) , glomerulonephritis, renal 
impairment, chronic renal failure and other organs 

(7) (aUograft rejection) acute and chronic foUowing, for example, transplantation 
of kidney, heart, Uver, hmg, bone marrow, skin and cornea; and chronic graft 
versus host disease; 



(8) Diseases associated with raised levels of PGD2 or its metaboUtes. 
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Thus, flie present invsition provides a compound of formula (I), or a pharmaceutically- 
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy. 

Preferably the compounds of die invention are used to treat diseases in which the 
chemokine receptor belongs to the CRTh2 receptor subfemily. 

Particular conditions which can be treated wilii the compounds of the invention are asthma, 
ihinitis and other diseases in which raised levels of PGD2 or its metaboKtes. It is preferred 
that die compounds of the invention are used to treat asthma. 

In a further aspect, the present invention provides the use of a compound of fiarmula (T), or 
a pharmaceutically acceptable salt or solvate thereof as hereinbefore defined in the 
manufecture of a medicament for use in ther^y. 

In a farther aspect, the present invention provides the use of a compound or formula CO, or 
a pharmaceutically acceptable salt or solvate hereof, as hereinbefore defined in the 
manufacture of a medicament for use in therapy in combination with drugs used to treat 
asthma and rhinitis (such as inhaled and oral steroids, inhaled p2-receptor agonists and 
oral leukotriene receptor antagonists). 

In a still further aspect, flie present mvention provides the use of a compound of formula 
Q, or a phannaceuticaUy acceptable salt or solvate thereof as hereinbefore defined in the 
mmufecture of a medicament for the treatment of human diseases or conditions in which 
modulation of CRTh2 receptor activity is beneficial. 

In the context of the present specification, the term "flierapy" also inchides "prophylaxis" 
unless there are specific indications to the contrary. The terms "therapeutic" and 
"fliera5)eutically" should be construed accordingly. 

The invention stiU fiirther provides a method of treating diseases mediated by PGD2 or its 
metabolites wherein the prostanoid binds to its receptor (especiaUy CRTh2) receptor, 
which comprises administering to a patient a thei^)eutically effective amount of a 
compound of formula 00, or a pharmaceutically acceptable salt, solvate or prodrug thereof, 
as hereinbefore defined. 
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The invention also provides a method of treating an inflammatory disease, especially 
psoriasis, in a patient suffering fiom. or at risk of, said disease, which comprises 
administering to Ihe patient a ttierapeutically effective amount of a compound of formula 
(I), or a pharmaceutically acceptable salt or solvate thereof as hereinbefore defined. 

For the above-mentioned tiierapeutic uses the dosage administered will, of course, vary 
with the compound employed, the mode of administration, the treatment desired and the 
disorder indicated. 

For the above-mentioned tiier^eutic uses the dosage administered will, of course, vary 
with the compound employed, tiie mode of administration, tiie treatment desired and the 
disorder indicated. 

The compound of formula (T), prodrugs and pharmaceutically acceptable salts and solvates 
thereof may be used on tiieh: own but will generally be administered in the form of a 
pharmaceutical compositioii m which the formula (T) compound/salt/solvate (active 
ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 
Depending on the mode of administration, the pharmaceutical composition will preferably 
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to 80 %w, 
still more preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w, 
of active ingredient, all percentages by weight being based on total composition. 

The present invention also provides a pharmaceutical composition comprising a compound 
of formula (I), or a pharmaceuticaUy acceptable salt or solvate thereof; as herein before 
defined, in association witii a pharmaceuticaUy acceptable adjuvant, diluent or carrier. 

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or 
airways or to the skin) in tiie form of solutions, suspensions, h^tafluoroalkane aerosols 
and dry powder formulations; or systemically, e.g. by oral administation in the form of 
tablets, c^sules, syrups, powders or granules, or by parenteral administration in the form 
of solJtions or suspensions, or by subcutaneous administration or by rectal administration 
in the form of suppositories or transdermally. Preferably tiie compound of flie mvention is 
administered orally. 
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The presmt invention also provides a phannaceutical composition comprising a compound 
of fonnula (I), or a pharmaceutically acceptable salt or solvate thereof, as herein before 
defined, in association with aphannaceutically acceptable adjuvant, diluent or carrier. 

The invention will now be illustrated by the following non-limiting examples in which, 
unless stated otherwise: 

(i) the title and sub-titled compounds of the examples and methods were named using the 
ACD labs/name program (version 6.0) fiom Advanced Chemical Development Mc, 
Canada; 

(ii) unless stated otherwise, reverse phase preparative HPLC was conducted using a 
Symmetry, NovaPak or Ex-Terra reverse phase silica cohmm; 

(iii) Flash column chromatography refers to noraial phase silica chromatography 

(iv) solvents were dried with MgS04 or Na2S04 

(v) Ev^rations were carried out by rotary evaporation m vacuo and work-i^ procedures 
were carried out after rraioval of residual solids such as drying agents by filtration; 

(vi) Unless otherwise stated, operations were carried out at ambient temperature, that is in 
the range 18-25°C and under an atmosphere of an inert gas such as argon or nitrogen; 

(vii) yields are given for illustration only and are not necessarily the maximum attainable; 

(viii) the structures of the end-products of the formula (1) were confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass q)ectral techniques; proton 
magnetic resonance chemical shift values were measured on die delta scale and peak 
multiplicities are shown as follows: s, singlet; d, doublet; t, triple^ m, multiplet; br, broad; 
q, quartet, quin, quintet; 

(ix) intermediates were not generally fully characterised and purity was assessed by thin 
layer chromatography (TLC), high-performance liquid chromatography (HPLQ. mass 
spectrometry (MS), indBca-red (IR) or NMR analysis; 

(x) mass spectra (MS): gmerally only ions which indicate the parent mass are reported 
when given, NMR data is quoted ia the form of delta values for major diagnostic 
protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal 
standard; 

(xi) the following abbreviations are used: 

EtOAc Elhylacetate 

DMF JVi^-Dimethyl fonnamide 

NMP N-methylpyrrolidine 

THF tetrahydrofuran 
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RT room temperature 
TFA trifliioroacetic acid 

•R-ramnle 1 

-^-rf4-cMoropbenvr>thio1-2-'^imethv l-lfl-mdol-l-aceticacid 

i ) :^-[f4-chlomplienvnthio1-7 S-dimethvl- m-indole-l-acetic acid, ethyl ester 

A stirred solution of 3-[(4-chlorophenyl)thio]-2,5-dimelJiyl-lfl"-!ndole (300 mg) in dry 

N^-dimethylfonnamide (15 ml) was treated with sodium hydride (42 mg of a 60% 

dispersion in mineral oil). After 10 minutes the reaction was treated with ethjd 

bromoacetate (1 16 jil) and stirring continued for 24 hours. The reaction was poured into 

distilled water (200 ml) and extracted with diethyl ether (3x100 ml). The extracts were 

dried (MgS04), evaporated in vacuo and the residue purified by flash cohimn 

chromatography eluting with 10% ethyl acetate in iso-hexane. The sub-title compound 

was obtained as a yellow solid (yield 130 mg). 

^HNMR CDCI3 : 6(1H. m), 7.17-7.03(4H, m), 6.94(2H. m), 4.85(2H. s). 4.22(2H. q). 
2.46(3H, s), 2.40(3H, s). 1.26(3H, t). 

in 3-^f4-ch]nrophenvl^th ^"1-'?,'^-'^i'r'ethv^-l■?j•-ipdo^e-l-acetic acid 

A solution of the compound from step (i) (120 mg) in ethanol (5 ml) was treated widi 

water (5 ml) and 2.5N sodium hydroxide solution (1 ml). The resultant suspension was 

stirred at 70°C for 1 hour and the eflianol rranoved in vacuo. The aqueous residue was 

acidified wilii 2N hydrochloric add and tiie precipitate filtered off and concentrated in 

vacuo to give the tide compound as an off-white solid (Yield 1 02 mg). 

»HNMR d<i-DMSO : $13.12(1H, br s), 7.41(1H, d), 7.27(1H, m), 7.24(1H, m). 7.15(ia 

m), 7.01-6.94(3H, m), 5.08(2H, s). 2.39(3H. s), 2.34(3H, s). 

M.pt 219-221°C 

The wcamples 2-10 are examples of compounds of formula (0 and w»e prq)ared by the 
following general method: 

To a sohition of the appropriate aryl thiol (1 g) in dichloromethane (15 ml) was added 
trielhylanune (1 molar equivalent) foUowedby 1-chloroacetone (1 molar equivalent). The 
reaction was stirred for 2 hours. The reaction was washed witii water, dried (MgS04), 
filtered, and evaporated. To this product was added l-(4-metiiylphenyl)hydrazine 
hydrochloride (1 molar equivalent) and acetic acid (15 ml). The reaction was heated at 
70°C for 5 hours. Eviration of solvent and purification by reverse phase HPLC (with a 
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gradient eluent system (25% MeCN/NH^aq) (0,1%) to 95% MeCN//NH3(aq) (0.1%)) gave 
the following intennediate compounds of Table 1- 



Intermediate 


hiame 


MS: ES(-ve)(M-H) 


(1) 


5-[(2-^moix>-4-fluoropnenyijtmoj-z, j-umiem i ji- 
indole 


304 


(ii) 


3-[(3-chloro-4-£luorophenyl)thio]-2,5-dime1iiyl-lH- 
indole 


304 


(iu) 


3-[(2-metlioxyphenyi)thio]-2,5-dimethyl-lH-indole 




(iv) 


3-[(3-fluorophenyl)thio]-2,5-dimethyl-lH-indole 


270 


(V) 


1 TfA «»+ii\jii-»Vi#»nvi^tViif*1-.7 S-diiTietiivl-lH-indole 


280 


(vi) 


3-[(2-chlorophenyl)thio]-2,5-dimethyl-lH-mdole 


286 


(vH) 


3-[(2,5-dicUorophenyl)tUo]-2,5-dimetliyl-lH-indole 


320 


(vili) 


3-[(4-fluorophenyl)thio]-2,5-dimethyl-lH-indole 


270 


(ix) 


3-[(4-chloro-2-metiiylplienyl)tbio]-2,5-dimethyl-lH- 
Lndole 


300 



Table 1 



5 

niese intennediate compounds were then N-alkylated and the ester hydrolysed in a similar 
manner to that of example 1. This gave the examples 2-10 of Table 2. 



ixample iName 



|mS: ES(-veT(M-H) 
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2 


j.[(2-cUoro-4-fluorophenyl)thio]-2,5-dimethyl-lH- , 
mdoU -acetic acid 


362 


3 


5-rf3-cMoro-4-fluoK>phenyl)tido]-2,5-dimethyl-lH- 
indol-l-acetic acid 


362 


4 


3-[(2-metiioxyphenyi)thio]-2,5-dimethyl-lH-indol-l- 
acetic acid 


340 


5 


'i-rr3-fluoroDhenYDthioV2,5-dimethyl-lH-indol-l- 
acetic acid 


328 


5 


3-[(4-ethylphenyl)thio]-2,5-diineaiyHH-indol- 1- 
acetic acid 


33S 


7 


3-[(2-chlorophenyl)thio]-2,5-dimethyHH-indol-l- 
acetic acid 


344 


8 


3-[(2,5-dichlorophenyl)thio]-2,5-diineth)d-lH-indol- 
1 -acetic acid 


378 


9 


3-[(4-£luorophenyl)thio]-2,5-dimethyHH-indoH- 
acetic acid 


328 


10 


3-[(4-chloro-2-methylphenyl)thio]-2,5-dimethyl-lH- 
indol-l-acetic acid 


358 



Table 2 



Example 11 

3-rf4-chlorophenvIHhiol-4-cvano-2.S-d iTnethvl-lJ5r-indole-l-aceacacid 
W 3-rf4-cMornphenvnthio 1-'7 S-Himethv1-17y-mdole-4-caibonitrile 
A stirred solution of l-[(4-chlorophenyi)thio]-acetone (6.14 g) in dry dichloromethane 
(150 ml) at -78°C was treated with sulphury! chloride (2.25 ml). After 30 min a prepared 
solution of iV;Ayv;V-tetramethyl-l,8-naphthalenediamine (6,01 g) and 5-atnino-2-chloro- 
benzonitrile (3.89 g) in dry dicholoromethane (80 ml) was added dropwise over 30 min. 
The mixture was stirred for a fiirdier 2 hours, after which triethylamine (4.26 ml) was 
added and the reaction allowed to reach room tranperature. The reaction mixture was 
diluted with dichloromethane (200 ml), washed with water, IN HQ and brine. The 
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organic phase was dried (MgS04). evirated in vacuo, and Ae residue purified by flash ■ 
colunm chromatography elutbg wilh iso-hexane and ethyl acetate (1 : 1) to give the sub-title 
compound (1 g). 

*H NMR CDCU: 5 12.52 (s,lH), 7.74 (d, IH), 7.38 (dd, IH), 7.29 (m, 2H), 6.97 (m. 2H), 

3.29 (S.3H). . 
the regioisomer, 5-chloro-3-[(4-chlorophenyl)lhio]-2-methyl-liy-indole-6-carbonitnle 

(600 mg) was also obtained. 

'H NMR CDCI3: 5 8.68 (IH, s), 7.69 (IH. s), 7.61 (IH. s). 7.15 (2H, dt), 6.91 (2H. dt). 
2.57 (3H, s). 

ii ) ^-ff4-chloropb^vnihio1-4-cva r o-? '^-Himethvl-lff-indole-l -acetic acid, methyl ester 
To a stirred solution of sodium hydride (96.1 mg of 60% dispersion in mineral oil) in dry 
tetrahydrofuran (15 ml) was added 3-[(4-chlorophenyl)thio]-2,5-dimethyl-l/f-indole-4- 
caibomtrile(400mg)indiytetrahydrofuran(5ml). After 30 minutes die reaction was 
treated with meihyl bromoacetate (177 ^1) and stirring continued for 4 hours. The solvent 
was removed in vacuo, the residue redissolved m ethyl acetate, washed with water, brine, 
dried (MgS04), evaporated in vacuo and the residue purified by flash column 
chromatogra?)hy eluting with 1:1 ethyl acetate and iso-hexane mixture. The sub-title 
compound was obtained as a yellow solid (360 mg). 

'HNMR CDCI3 : 5 7.37 (IH, d), 7.30 (IH, d), 7.18 - 7.13 (2H, m), 7.00 - 6.96 (2H. m), 
4.92 (2H. s), 3.80 (3H, s), 2.55 (3H, s). 

lift ^-rr4-chlo m p>.envntfaio1- ^ vano-2.S-dimethy1-lg-indo]e-l -acetic acid 
The product of step ii) 0.1 g, was dissolved in THF (5 ml) andNaOH (200 nl, 1.25M 
solution). After 3 hours further NaOH (200 jd, 1 -25 M solution) was added and the 
reaction mixture was stirred overnight at room temperature. The reaction mixture was 
concentrated in vacuo and the residue dissolved in water. The solution Was acidified with 
dilute HCl. The resulting precipitate was filtered to give the title compound as a white 
solid (86 m^. 

»H NMR DMSO : 6 7.99 (IH. d). 7.47 (IH. d), 7.38 (2H. dt). 7.3 (2H. dt). 6.98 (2H. dt). 
5.25 (2H,s), 2.49 (3H,s). 
MS: APCI+ [M+H] 390 

M.pt 237-238''C • 



•Example 12 
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jS-chloro-3-rf4-chloronhenvnthlo14?-cvan o-2-metlivl-l'y-fa«i»l«^1 -acetic acid 

i ) S-chloro-3-fr4-chloroDheDvlWo1-6-cva i io-2-me1hvl-lJf-mdole-l-aceti acjd, methyl 

estCT 

The sub-title compound was prepared by the method of example 1 1 part u) using the 
product of example 11 part i). 

ii^ 'i-cMoro-3-rf4-rh1nroohen vnAio1-6-cvano-2.me1hvl-l?ir-indole-l-acetic apjd 

nie title compound was prepaied by flie method ofexsaaple 11 part iii) using the product 

of part i). 

'HNMRDMSO: 8 8.42 (IH, s), 7.59 (IH. s), 7.3 (2H. dt). 6.99 (2H, dt). 5.24 (2H. s). 2.46 
(3H,s). 

Example 13 

^-rf4-chloroplienvntldo1-4-fethvlsulfonvIW 7-mi>thoxv-2-methvI-lg-indole-l^^ 
add 

n :^.f f 4-chloT « p1^envnihio1-4-f ethvlsulfon vlV7-methoxv-2-methvl- lif-mdole 

The sub-title conqjound was prepared by the mediod of example 1 1 part i) firom 3-amino- 

4-methoxyphenylethyl sulfone. 

»H NMR CDCU: 5 9.00 (IH. s), 7.91 (IH. d), 7.12 (2H. dd), 6.86 (2H, m). 6.73 (IH, d), 
4.05 (3H, s), 4.05 (3^ s), 3.46 (2H, q). 2.46 (3H. s) and 1.16 (3H, t). 

in3-rf4-cMor « T^«^v1'>thiDl-4-reftvl5nlfonvl V7-nielhoxv-2-meflivl-l/r-in^^ 
acid, metfavl ester 

The sub-title compound was prepared by the method of example 1 1 part u) from the 
product of step i). 

'H NMR CDCI3: 6 7.92 (IH, d). 7.13 (2H. dt), 6.85 (2H, dt). 6.73 (IH, d), 5.27 (2H, s). 
3.98 (3H, s), 3.79 (3H, s), 3.48 (2H, q), 2.38 (3H, s) and 1.18 (3H, t). 

iiiV3-rf4-chlomp1ienvr>tfaio1-4-fetTivlsulfon v lV7.meflioxv-2-methyl-lg-indole-l-acetic 
acid 

The sub-title compound was prepared by the method of example 1 1 part iii) from the 
product of step ii). 

•h NMR DMSO: 5 7.72 (IH, d), 7.24 (2H, m), 6.96 (IH, d), 6.86 (2H, dt), 5.29 (2H. s), 
5.27 (2H. s), 3.97 (3H. s), 3.41 (2H. q), 2.34 (3H, s) and 1.01 (3H, t). 



Example 14 
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:^-rf4-cMoroDhenvnthio1-4-ffdi«^thvlainino>snl fnnvn-7-methoTy-2-methYl-lJ^^ 
acetic acid 

i^^-rf4-cMoroph«ivlVthio1-JSr.V-rtiethvl-7-m e tTinxv-2-methv1-lJy-indole^ 

The sub-title compound was prepared by Hie method of example 1 1 part i) fiom S-amino- 

iV^-diethyl-4-methoxy- benzenesulfonamide. 

'HNMR CDCh: 5 7.80 (IH, d), 7.88 (IH, s), 7.08(2H, d), 6.85 (2H, d), 6.66 (IH, d), 4.04 
(3a s), 3.25 (4H, q), 3.79 (3H, s), 2.43 (3H, s) and 0^8 (6H, t). 

acetic acid , metfavl ester 

The sub-title compound was prepared by the method of example 1 1 part ii) from the 
product of st^ i), used directiy without any further purification. 

iii-^ ■^-ff4-cMomphenvnthio1-4-frdiethvlanu nn >i1fonvn-7-methoxv-2-mefliv1-liy-i^idQle-l 
acetic acid 

The sub-title conqwimd was prepared by the mefliod of example 1 1 part iii) fiom the 
product of step ii). 
m.pt. 247-249-C 

NMR DMSO: 5 7.56 (IH, d). 7.18 (2H, dt). 6.85-6.79 (3H, m), 5.13 (2H, s), 3.94 (3H. 
s), 3.14 (4H, q), 2.29 (3H, s) and 0.88 (6H, t). 

y.Trgm ple 15 

4-chloro-3-rf4-eh1nroDheiivnthio1-2-ro ethvl-LEr-tndole-l-acetlcacid 

i">4^chloro-H^r-chlort)pbenvntMo1- ?-tnethy1-l/f-indole 

To a suspension of (3-chlorophenyl)-hydrazine hydrochloride (2 g) in acetic acid (30 ml) 
was added l-[(4-chlorophenyl)thio]-acetone (2.24 g), acetonitrile (20 ml) and water (10 
ml). The mixture was stiirred at room temperature ovemi^t The reaction mixture was 
concenlxated in vacuo and the residue suspended in EtOAc, washed wilii sodium hydrogen 
carbonate sototion, brine, dried (MgS04) and concentrated in vacuo. The residue was 
dissolved in acetic acid (20 ml) and heated to 80°C overnight. The reaction mixture was 
poured into water, basified using NaOH and the organics extracted into EtOAc. The 
EtOAc was washed with brine, dried (MgSOO and concentrated in vacuo. Purification by 
Flash column chromatography (10% EtOAc/hexane as eluent) gave the sub-title compound 
(0.816 g). 

*HNMR CDCU: 5 8.38 (s, IH), 7.27-7.23 (m. IH), 7.14 - 7.07 (m, 4H), 6.96 (dt, 2H), 
2.52 (s, 3H) 
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ii ) 4-cMoro-3-K4-chlorophePvnihio1-2-m e tTiv1-lg-indole-l-acetic acid, methyl ester 
To a solution of the product fiom part (i) (0.2 g) in THF (5ml) was added 1 .OM sodium 
bis(trimethylsUyl)amide solution in THF (0.65 ml). The mixture was stiired for 30 
minutes before methyl bromoacetate (62 jil) was added, the reaction was stirred at room 
temperature overnight A furflier 0.3 ml of l.OM sodium bis(trimetiiylsUyl)amide sohition 
in THF and 30 nl of methyl bromoacetate was added to the mixture and was stirred for a 
further 3 hours. The mixture was then purified by flash column chromatography (14% 
EtOAc/hexane as eluent) to give sub-title conq>ound (0.21 g). 

'HNMR CDCI3: 5 7.17-7.11 (m. 5H), 6.95 (dt. 2H), 4.89 (s, 2H), 3.78 (s, 3H), 2.49 (s, 3H) 

lin 4-chloro-3-rf4-chloror>benvnthio1- 2-nie1favl-lg-indole-l-acetic acid 
To a solution of the product fiom part (ii) (0. 1 1 g) in THF (5 ml) was added a 1.25M 
solution of NaOH (aq) (0.25 ml). The reaction was stirred ovemi^t at room temperature. 
The reaction mixture was concentrated in vacuo and flie residue dissolved/suspended in 
water. The pH was adjusted to 2 using dihite HCl (aq) and the organics extracted into 
EtOAc, washed with brine, dried over MgS04 and concenti^ted in vacuo. The residue was 
purified by solid phase extraction using NH2 sorbent (2 g), eluting witii acetonitrile 
followed by 10% trifluroroacetic acid/acetonitrile to give tlie title compound (0.06 g). 
'H NMR CDCI3: 5 7.54 (dd, IH), 7.27 (dt, 2H), 7.14 (d, IH), 7.08 (dd, IH), 6.95 (dt. 2H), 
5.16 (s. 2H), 2.43 (s, 3H) 
MS: APa- [M-H] 364 
M.pt 184-18rC 

Example 16 

<U!hloro-3-K4-ch]orophenvnthiol-2-i nethvl-Lg-inrinle-l-acetic acid 
n5-chloro-^-r4r-chlorophenvntbio1- ?--TTiethvl-l-g-indole 

The sub-title compound was prepared by the mefliod of example 1 5 part (i) using (4- 
chlorophenyl)-hydrazine hydrochloride. Product purified using flash column 

chromatogr^hy (20% EtOAc/hexane as eluent). 

•H NMR CDCI3: 5 8.31 (s. IH), 7.48 (d, IH). 7.26 (m, 2H). 7.13 (m, 3H), 6.93 (m, 2H). 
2.51 (s, 3H). 

in S-chloro-3-r(4-chlorophenvl'>tfiio1-2-me tf. Yl-1W-indole-l-acetic acid, methyl ester 
The sub-title compound was prepared by the method of example 15 part (u) using the 
product fiom part (i). 
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'HNMR CaDQa: 5 7.52 (d,lH). 7.27 (d, IH), 7.20-7.10(ni. 3H). 6.97-6.89 (m. 2H), 4.80 
(d, 2H), 3.79 (d. 3H). 2.47(d, 3H). 

iin 5-chloro-3-rf4-ch1oTOnhenvl>fl3io1-2-in Pth v 1 - lg-indo le-l-acetic acid 

To a solution of the product from part (ii) (0.1 1 g) in THF (5ml) was added a 1.25 M 

solution of NaOH (aq) (0.25 ml). The reaction was stirred overnight at room temperature. 

The reaction mixture was concentrated in vacuo and the residue dissolved/suspended in 

water. The pH was adjusted to 2 using dilute HQ (aq) and the soUd which precipitated 

was isolated by fUtration and dried under vaccum at 40''C to give the title compound. 

•H NMR CDCI3: 5 7.60 (d. IH), 7.32 - 7.26 (m, 3H). 7.19 (dd, IH), 6.98 (dt, 2H), 5.15 (s, 

2H), 2.42 (s, 3H) . 

MS: APCI- [M-H] 364 

M.pt decomposed >21 1°C 

Example 17 

fr<!hloi^3-rf4-ehloroDheiivnthio1-2-i iiethvl-lg-indo]e-l-aceticacid 

i>fi.^hloro-3-r4f-ch1oroDh« ^vnthio1-2-methvl-lH-indole 

The sub-title compound was prepared by the method of example 1 5 part (i). 

NMR CDCI3: 5 8.27 (s, 2H). 7.39 (d, IH), 7.34 (d, IH), 7.10 (m, 3H). 6.92 (m. 2H). 
2.50 (s, 3H). 

ii ) fi-cMoro-3-K4-nhlorophenvr>thio1-2-me t hv1-lg-indole-l -acetic arid, methyl ester 
The sub-title compound was prepared by the method of example 15 part (u) using the 
product from part (i). 

NMR CDCI3: 5 7.43 (d, IH), 7.27 - 7.25 (m, IH), 7.14 - 7.09 (m, 3H). 6.92 (dd. 2H), 
4.85 (s, 2H), 3.80 (d, 3H), 2.46 (d, 3H). 

iii^ fi^hioro-3-ff4-chloropbenvl^1hio1-2 -methvl-lg-indole-l-acetic acid 

The title compound was prepared by flie method of example 1 6 part (iii) using the product 

from part (ii). 

>HNMR CDCI3: 5 7.71 (d, IH). 7.33 (d. IH). 7.26 (dL 2H), 7.09 (dd, IH), 6.96 (dt, ZH), 
5.08 (s, 2H), 2.40 (s, 3H). 
MS: APCI- P^-H] 364 
M.pt decomposed >1 89 



Example 18 
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7.^hlorQ-3-rf4^MorophenvntMol-2-methvl-lg-indoie"l-ac^^ 
i) 7-^hloi^3-r4f--cMoropheDvlWo1-2 -nie1iivl-lg-mdole 

The sub-title compound was prepared by tiie method of example 15 part (i) using (2- 
chlorophenyl)-hydrazine hydrochloride. The product purified using Flash column 
chromatography (14%EtOAc/hexane as eluent). 

^HNMRCDCls: 5 8.48 (s IH) 7.40 (d, IH), 7.19 (m, IH) 7.13-7.11 (m, 2H), 7.06 (t, IH), 
6.96-6.92 (m, 2H), 2.55 (s, 3H). 

ii^ 7-chloro-3-fr4-chlorDPhenvnihio>2-methvM^-indole-l> acetic acid methyl ester 
The sub-title compound was prepared by the metiiod of example 15 part (ii) using the 
product from part (i). 

'HNMR CDCI3: 8 7.44 (d, IH), 7.18 - 7.09 (m, 3H), 7.03 (td, IH), 6.92 (dd, 2H), 5.37 
(2H, d), 3.81 (3H, d), 2.46 (3H, d). 

iii^ 7-cMoro-3-rf4-chloronhenvl>thiol-2^metiivl-lg >indQle-l-acetic acid 

The tifle compound was prepared by the method of example 16 part (iii) using the product 

from part (ii). 

^HNMRDMSO 5 7.35 (dd, IH), 7.28 (dt, 2H), 7.20 (dd, IH), 7.07 (t, IH). 6.98 (dt, 2H), 
5.36 (s,2H), 2.45 (s,3H). 
MS: APCI- [M-H] 364 
M.pt decomposes > 207°C 

Example 19 

3-rf4-cMorophenvnthio1-2-methvl-5-rmethvlsu lfonvlVm^indole^^^ 

1) 3-[f 4-chlorophenvlWo1-2«methvl-5-fmethv IsulfonvlV liT-indole 

The sub-title compound was prepared by the method of example 1 1 step i) from 4- 

mefliylsulphonyl-aniline hydrochloride. 

*HNMR CDCI3: 5 8.78 (IH, s), 8.16 (lH,d), 7.74 (IH, dd), 7.47 (IH, d), 7.13 (2H, dt), 
6.92 (2H, dt), 3.06 (3H, s), 2.55 (3H, s). 

W) ^,ff4-cMorophenvlWoV2.-methvl-5-f melhvisulfonvn-lg-iDdole>^ acid, methyl 

ester 

The sub-title compound was prepared by the mediod of example 1 1 step ii) from the 
product of step i). 

^HNMR CDCI3: 5 8.20 (IH, d), 7.79 (IH, dd), 7.38 (IH, d), 7.14 (IH, dd), 6.92 (2H, dd), 
4.96 (2H,s), 3.79 (3H, d), 2.52 (3H, s). 



wo 03/101961 



26 



PCT/SE03/008S6 



til ) 3-rf4-cMorophenvnthio1-2-methvl-S- rTnethvlsulfonvlVl^^ acid 
The product of part ii) (190 mg) was treated with methanol (10 ml), LiOH (18.9 and 
water (2 ml). The reaction mixture was stirred for 4 hours. The reaction mixture was 
concentrated in vacuo and the residue was dissolved in water, acidified HCl to give the title 
compoimd as a white solid, 44 mg. 

^HNMR CDCI3: 5 8.19 (IH, d), 7.79 (IH, dd), 7.39 (IH, d), 7.13 (IH, dd), 6.91 (2H, dd), 
4.98 (2H,s), 3.04 (3H, s), 2.53 (3H, s). 

M.pt 185-187°C. 

Example 20 

l ^^dimethvl-3-rf4-fmethvlsulfonvDphenvl1th iol-LB-indole-l-acetic acid 
i\ 3-rr4-cMorophenvnthio1-2-methvl- 4-rmethvlsu1fonvlVlg-indole and 3>rf4- 
chloTQ phenvnthiQl-2-methvl-6-fmethY l5mlfonvlVlg-indo 

The sub-title compound was prepared by the mefliod of example 19 part i) from 3- 
(meliiylsulfonyl)aniline hydrochloride to give a mixture of 3-[(4-chlorophenyl)thio]-2- 
melhyl-6-(methylsulfonyl)-lH-mdole and 3-[(4-chlorophenyl)thio]-2-methyl-4- 
(methylsulfonyl)-lH-indole, These were purified by Flash sUica chromotography with 
50%EtOAc/Hexane as eluent This have the title product 

*H NMR DMSO : 5 7.77 (2H, ddd), 7.33 (2H. t), 7.24 (2H, dt), 6.87 (2H, dt), 3.32 (3H, s), 
2.40 (3H, s). 

hi addition 3-[(4-cMorophenyl)thio]-2-mefhyl-6-(mediylsulfonyl)-lJ?-in^^^ was also 

isolated. This isomer was used in example 2 step i. 

NMR DMSO: 5 12.30(1H, s), 7.93(1H, d), 7.50-7.59(2H, m), 7.27(2H, dd), 6.95-7. 

(2H,m), 3.19(3H, s), 2.52(3H, s). 

ii ) 2.5-dimethvl-3-rr4-fmethvlsulfonvnphenvnthi Ql-liy-indole-l-acetic acid 
To the product of Example 21 step i (0.28 g) dissolved in THF (5 ml) was added NaH (63 
m& 60% dispersion in oO) and the reaction left to stir for 10 minutes. Ethyl bromoacetate 
(0.13 ml) was added and the reaction left to stir for 3 hours. EtOH (2 ml) and NaOH (2 ml, 
10% aqueous) was added and the reaction left to stir for 30 mrns. Evaporation of EtOH 
followed by addition of HCl (IM) gave a white precipitate. This was filtered and washed 
with diethyl ether to gave the titie product as a solid (0.351 g). 

^H NMR DMSO : 5 13.33 (IH, s), 8.02 (IH, dd), 7.81 (IH, dd), 7.40 (IH, t), 7.24 (2H, dt), 
6.89 (2H, dt), 5.29 (2H, s), 3.32 (3H, s), 2.39 (3H, s) 
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MS: APa+ [M+DMSO] 488 
Example 21 

2-inethvl-3-rf4-methvlphenvnthio1-6-fm ethvl5nlfonvlV1g-indole-l-acetic acid 

i) 2-iTiethvl-3-rr4-me1hvlphenvnthio1-6-fmethvlsulf nnvlVlH-indole-l-acetic add, ethyl 

ester 

To a stiired solution of sodium hydride (45mg of 60% dispersion in mineral oil) in diy 
tetrahydrofuran (10ml) was added 3-[(4-chlorophenyl)lMo]-2-methyl-6-(methylsulfonyl)- 
Lff-indole (160mg) (Ihe product of Example 20 step Q. After 30 minutes the reaction was 
treated with ethyl bromoacetate (78 ^1) and stilting continued for 1 hour. Reaction was 
quenched with ethanol, the solvent was removed in vacuo, the residue redissolved in ethyl 
acetate, washed with water, dried (MgS04), and evaporated in vacuo and the residue 
purified by flash column chromatography eluting with 30% ethyl acetate and iso-hexane 
mixture. The sub-titie conqwund was obtained as a white solid (180 mg). 
MS: ES+[M+H] 438. 

ii-> 2-methvl-3-fr4-methvlphenvndiiol-6- fmetfavlsulfonvlVl.H-indole-l-acetic acid 

The product of step ii) (180 mg), was dissolved in ethanol (5 ml) andNaOH (1ml of a 10% 
solution) was added. After 1 hour the reaction mixture was concentrated in vacuo and tiie 
residue dissolved in water. The solution was acidified witii aqueuses HCl (IM) and 
exctracted with ediylaceate, washed with water, dried (MgS04), and evaporated wi vacuo. 
The product was purified using NH2 resin (0.5 g), loaded in MeCN and freed with 5% 
acetic acid/MeCN, to give 30 mg of product as a white solid. 

•H NMR DMSO : 8 8.1 1 (IH. s). 7.50-7.62 (2H, m), 7.24-7.29 (2H, m), 6.98 (2H, dd), 
4.96 (2H, s), 3.21 (3H, s), 2.48 (3H. s) 
MS: APCI+ [M+DMSO] 488. 

ir.Yam ple 22 

4-bromo-3-rf4-chlorophenvntfaiol-2-methvl-li y-mdol&-l-aceticacid 

i) 4-bromo-3-r4f-chlorophenvnthiol-2-methvl- l.g-indole 

The sub-title compound was prepared by the method of example 15 part (i) using (3- 
bK)mophenyl>hydrazine hydrochloride. The product purified using flash cohimn 
chromatography (10% EtOAc/hecane as ehient). 

iH NMR CDCI3 6 7.31 (IH. s), 7.30 (2H, d), 7.13 (2H, dt), 7.02 (IH. t). 6.94 (2H, dt). 2.52 
(3H, s). 
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ii-> 4-bromo-3-r^4-ch1nrophenvlVhiQl-2-me thvl-lH-mdole-l-acetic acid, 1,1-dimefliYlethvl 
ester 

The sub-title compound was prq>ared by the method of example 1 1 part (ii) usmg the 
product of part (i) and ^-butylbromoacetate. The product was purified using flash column 
chromatography (10% EtOAc/hexane as eluent). 

'H NMR CDCb: 5 7.31 (dd, IH). 7.21 ( dd, IH), 7.14 - 7.10 (m, 2H). 7.05 (t, IH), 6.94- 
6.91 (m, 2H), 4.77 (s, 2H). 2.49 (s. 3H), 1.43 (s, 9H). 

iin 4-bTOmo-3-rr4-chlorop>ien-<d'>thio1- 2-medivl-lg-indnle-1 -acetic acid 

To a solution of the product fiom part (ii) (0.09 g) in dichloromethane (2ml) was added 

trifluroaceticacid(O.lml). The reaction was strirred overnight at room temperature. The 

solid which had precipitated was isolated by filtration, washed with hexane and dried 

overnight under vaccum at 40°C to give the title compound (0.025 g). 

•H NMR (DMSO) 5 7.59 (dd, IH), 7.29-7.25 (m, 3H), 7.08 (t. IH), 6.94 (dt, 2H), 5.16 (s, 

2H), 2.43 (s, 3H). 

MS: APa+[M+H]411 

M.pt decomposes >213''C 



Example 23 

3-rf4-chloroplienvlUhio1-4-r4-rfl.l-dimet hvlethoxv^carhonvll-l-pipera7inYl1-2- 
methvl-lg-indole-l-acetic acid 

To a dry flask was diarged the product fit)m example 22 part (ii) (1 g), N-tert- 
Butoxycaibonylpipetazine (0.48 g), Pd2(dba)3 (3 mg), 2.2'-bis(diphenylphosphino)-l,l'- 
binapthyl Binap (10 mg) and toluene (5 ml). The reaction was heated to 1 lO'C for 1 hour 
then allowed to cool. The mixture was dUuted with EtOAc, washed with water, dried over 
MgS04 and concentrated in vacuo. The residue was purified using Flash cohmm 
chromatography (eluent 25% EtOAc/Hexane then 50% EtOAc/Hexane/ 1% Acetic add). 
Further purification using reverse phase preparative HPLC (eluent MeCN/NHs (aq) ) gave 
titled compound (0.021 g). 

^H NMR (DMSO) 5 7.22 (dt, 2H), 7.12 (d, IH), 7.02 (t, IH). 6.93 (dt, 2H), 6.66 (d, IH), 
4.57 (s, 2H), 3.33 (s, 4H). 2.79 (s, 4H), 2.36 (s, 3H), 1.39 (s. 9H). 
MS: APCI+ [M+H] 516 
M.pt 173°C 



Example 24 
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<^-rr4-chloroph«^nvmiiio1-2-in e thvl-4-ri-DiDer^ ^" Y^)-^^-^''<'^«^^-»«^<*'''*'^^ 

i ) ^■rr4-cMoroph^T>vnthio1-4-r4 - |-n . 1 -dimetfavlethoxv>cai»OQYn-l -pipBra7.inYl1-2-methvl- 

1 fy-mdole-l-a'-.firic acid. 1 1 -dimetfavleflivl ester 

Hie sub-title compoamd was prepared by the method of example 23. The product was 
purified by flash column chromatography (eluent 25% EtOAc/hexane). 
»H NMR (DMSO) 90°C 5 7.21-7.15 (m, 3H), 7.08 (t, IH), 6.92 (d, 2H), 6.72 (d. IH). 4.99 
(s, 2H). 3.26 (s, 4H), 2.81 (t, 4H), 2.40 (s, 3H). 1.40 (s. 18H). 

ii^ ^M4.chloTorh^^^'^a^io^.2-T « ^h^A^Umxxri^7inw^^^^ acid 
To a solution of the product from part (0 (0.34 g) in dichloromethane (5 ml) was added 
4M HCl in dioxan (1 .3 ml), the mixture was stirred at room temperature ovemight The 
solid which precipitated was isolated by filtration, suspended in dichloromethane (20 ml) 
and trifluoroacetic acid was added (6 ml) and the reaction stirred for a fiorther 18 hours. 
The mixture was concentrated in vacuo and the residue triturated wiA ether to give a soUd. 
The soUd was dried ovemight at 40''C under vacuum to giveb the title compound (0.2 g). 
•H NMR (DMSO) 90''C 6 7.28-7.20 (m, 3H), 7.12 (t, IH), 6.95 (d, 2H), 6.77 (d. IH), 5.02 
(s, 2H), 3.08 (d, 4H), 3.00 (d, 4H), 2.42 (s. 3H). 
MS: APCI-[M-H] 414 
M.pt. decomposes >249 "C 



Example 25 

jv.hroino-3-r(4-^Mftrnnhenvm him-2-methvl-1 -acetic acid 

r>S-hromo-3-fAr-fthlorophe nvnthio1-2-methvl-lg-indole 

The sub-title compound was prepared by the method of example 1 5 part (i) using (4- 
bromophenyl)-hydrazine hydrochloride. Product purified by flash column chromatography 
(eluent 10% EtOAc/hexane). 

•h NMR (CDCh) 5 8.31 (s. IH). 7.64 (d, IH), 7.28 (dd, 2H). 7.22 (d, 2H), 7.13 (m. 2H). 
6.93 (dt, 2H), 2.51 (s, 3H). 
MS: APCI+ [M+H] 352 

in .s.hromo-3-rf4-^^1»rt>nhenvl->th io 1-2-niethvl-lH-indo1e-1-acetic acid, 1,1-dimethylethyl 
ester 

The sub-title compound was prepared by the method of example 1 1 part (ii) using the 

product of part (i) and t-butylbromoacetate. Product was purified using flash column 

chromatography. 

(10% EtOAc/hexane as eluent). 
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'H NMR (DMSO) 5 7.54 (d,lH), 7.45 (d, IH), 7.34 - 7.25 (m, 3H), 6.97 (m, 2H), 5.15 (s, 
2H), 2.41 (s,3H), 1.41 (s,9H). 

Addition of eflianol to the residue after evaporation resulted in by-product 5-bromo-3-r(4- 
rhlnmnlienvnt> im 1-2-methvl-tH-indole-l-ar .«tici acid, ethvl ester also been obtained after 

chromatography. 

•H NMR (DMSO) 5 7.56 (d, IH). 7.46 (d, IH), 7.34 - 7.27 (m, 3H), 6.97 (dd, 2H). 5.27 (s. 
2H), 4.17 (q, 2H), 2.41 (s, 3H), 1.21 (t, 3H). 

iin S-bromo-3-fr4-chloroDhenvnflrio1-2- m ethvl-lJy-indole-1 -acetic acid, sodium salt 
To a solution of tiie by-product from part (ii) (0.2 g) in etiianol (10 ml) was added a IM 
solution of NaOH (aq) (0.5 ml). The reaction was stirred overnight at room temperature. 
The reaction mixture was concentrated in vacuo and tiie residue recrystallised from boiling 
water. The solid was isolated by filtration, dried ovemig^it at 40°C under vaccum to give 
tiie title compound (0.13 g). 

»H NMR (DMSO) 6 7.39 (d, IH), 7.37 (d. IH), 7.26 (d, 2H), 7.21 (dd, IH). 6.97 (dt, 2H), 
4.47 (s, 2H), 2.38 (s, 3H). 

Example 26 

3-ff4-chloronhenvnthio1-2-methvl-5-f *henvl-Lg-ipdnle-l-acettcacid 

n 3-rf4-chlomphenvnflMol-2-metfavl-5-phenvl-l.P -indole-l-acetic acid, ethyl ester 

To a solution of the product of example 25 part (u) (0.5 g) in ethanol (0.8 ml) and toluene 

(3 ml) was added 2M sodhmi carbonate solution in water (1 .4 ml), phenylboronic acid 

(0.131 g) and tetrakis(triphenylphosphine)palladium(0) (1.2 g). The reaction was heated tc 

reflux for 2 hours, cooled and concentrated in vacuo. The residue was purified by flash 

column chromatography to give tiie sub-titie compound (0.4 g). This was used in step (ii) 

witiiout further characterisation. 

in 3-^f4-chl ""> phenvnti^o^-2-mefll^d- ^-pbenvl-l^-inHn^e-l -acetic acid 

The title compound was prepared by tiie metiiod of example 26 part (iii). Purification by 

reverse phase prq)arative HPLC gave the titie compound. 

•h NMR (DMSO) 5 7.61-7.53 (4H, m,), 7.46- .38 (3H, m), 7.31 - 7.22 (3H, m), 7.01 (2H, 
dd), 4.91 (2H, s). 2.42 (3H, s). 
MS: APa- [M-H] 406 



Example 27 
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Vff4-chloroDhenvnthio1-5-cvano-2-metb Y'-1 ff-lndole-l-acetic add 

i) :^-rr4-cMorQphenvlWnV5-<wano-? -Tneftvl-l.g-mdole 

To a stilted solution of 4-aminobeiizoiiitrile (5 g) in dichloromefhane (1 50 ml) cooled to - 
70°C was added t-butyl hypochlorite (4.6 g) dropwise over 5 minutes. The reaction was 
stilted for 10 minutes before l-[4-chlorophenyi)thio]-2-propanone (8.49 g) was added as a 
sohition in dichloiomethane (20 ml). After 1 hour triethylamine (5.9 ml) was added and 
the reaction allowed to warm to room temperature. The reaction was dihxted with 
dichloromethane. washed with HQ (aq), brine, dried over MgS04, and concentrated in 
vacuo to give a brown soUd. Purification by recystallisation fixmi Methanol gave the sub- 
title compound (7.5 g). 

'HNMR (CDCU) 5 8.61 (s. IH). 7.84 (s. IH). 7.44 (dd, IH), 7.41 (d, IH), 7.19 - 7.08 (m, 
2H), 6.93 (dd, 2H), 2.56 (s, 3H). 

ii ) ^-ff4-chlomphenvl'>tfaio1-5-cvano-2-i P f^thv1-1 ff-indole-acetic acid, eflivl ester 
The sub-title compound was prq)ared by the method of example 1 1 part (10 using the 
product ftom part (1). Used without further characterisation m part (iii). 

tin :^-rf4-chlo Tn phenvntfiin1-5-cvano-2 -methvl-lfl^indole-l-acetic acid 

The title compound was prepared using the method pf example 16 part (iii) using the 

product from part (ii). 

•H NMR (DMSO) 5 13.34 (s, IH). 7.82-7.77 (m, 2H). 7.57 (dd, IH), 7.29 (dt, 2H), 7.02- 
6.98 (m, 2H), 5.23 (s. 2H). 2.46 (s, 3H). 
. MS: APa-[M-H3 355 



Example 28 

■Vrf4-Cvanopb«'nvnthiol-2^S-diinethvl-L y -indol-l-vl-acetic acid, ammonium salt 
f) ( ?., <i-dimethvl-l.H-ind ol-l-vn acetic acid 

60% sodium hydridfi/oil (0.64 g) was added to a solution of 2,5-dimethyl-l/r-indole (2.0 g) 
in DMF (15 ml). After 15 min efliyl bromoacetate (2.7 ml) was added quickly and the 
reaction stitted for 20 min. The reaction mixture was quenched with 1% aqueous acetic 
acid (100 ml), extracted with ethyl acetate (2 x 100 ml) and washed with water (2 x 50 ml) 
and brine (20 ml). The extracts were dried (MgS04), filtered and evaporated in vacuo to 
yield a brown solid. The soUd was dissolved in EtOH (20 ml) and aqueous sodium 
hydroxide (lM,10inl) added. After 1 hour the solution was adjusted to pH6 with aqueous 
hydrochloric acid (lM,~10ml), and then ev^orated in vacuo. Tbe residue was purified by 
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flash column chromatography (gradient 1-10% meflianol in dichloromethane). The sub- 
title compound was obtained as a red/brown solid (1.3 g). 
MS (APa+) 204 [M+H]* 

'HNMR DMSO-d6: 5 7.22 - 7.17 (2H. m), 6.85 (IH. d), 6.1 1 (IH, s), 4.87 (2H, s), 2.34 
(3H.s),2.30(3H,s) 

i{\ (3-rf4-CvanophCTvl^io1-2.5-dinietiivl-lJy-uido l-l-vn acetic acid, ammonium salt 
Iodine (0.51 g) was added to a sohition of 4-cyanobeozen^ol (0,27 g) and the product 
fiom exanqjle 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
wiA ether to give a solid. Filtered off and dried to yield the title compound as a white solid 
(0.25 g). 

MS: APCI- [(M-NH4)-H]- 334 

»H NMR DMSO-d6: 5 7.62 (2H, d). 7.35 (IH, d). 7.10 (IH, s), 7.08 (2H. d), 6.97 (IH, d), 
4.80 (2H. s), 2.36 (3H, s), 2.32 (3H, s) 

Example 29 

3-rf3-methoitvphenvntbin1-2.5-dime thvl-lH-indole-l-acettcacid 

Iodine (0.51 g) was added to a solution of 3-methoxylbenzenethiol (0.25 g) and the product 
from example 28 step i) (0.2 g) in DMF (5ml). After 1 hour the solution was purified by 
reverse phase HPLC. Hie solvent was evirated in vacuo and the oily residue treated 
wifli ether to give a solid. Filtered off and dried to yield the title compound as a white soUd 
(0.22 g). 

MS:APa-[(M-H]-340 

'HNMRDMSO-d6: 5 7.40 (IH, d), 7.16 (IH, s), 7.11 (IH, t), 6.98 (IH, d). 6.63 (IH, d), 
6.55 (IH, d), 6.45 (IH, s), 5.08 (2H, s), 3.61 (3H, s), 2.39 (3H, s). 2.34 (3H, s) 

Example 30 

3-rf4-metiioTVPhenvnthiol-2.5-dimeth vl-m-indole-l-acetic adH, iiniiiiftiiinm salt 
Iodine (0.51 g) was added to a solution of 4-methoxylbenzenethiol (0.25 g) and the product 
fiom example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
with ether to give a soUd. Filtered off and dried to yield the title compound as a white 
solid (0.27 g). 
MS: APa-[(M-H]-340 
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'HNMRDMS0-d6: 6 7.24 (IH. d), 7.15 (IH, s). 6.95 (2H. d), 6.90 (IH. d), 6.78 (2H. d), 
4.60 (2H, s). 3.66 (3H. s). 2.38 (3H. s) and 233 (3H, s). 

TCicample 31 

:;<-fr3-ethvlphenvnthio1-2i5-dimethvl-lg-indole -l-acetic acM ammonium salt 
Iodine (0.44 g) was added to a solution of 2-ethylbenzaiethiol (0.32 g) and the product 
from example 28 step i) (0.2 g) in DMF (5 ml). Afta: 1 hour iJie solution was purified by 
reverse phase HPLC. The solvent was eva^wrated in vacuo and die oily residue treated 
widi e*h«a: to give a solid. Filtered off and dried to yield flie tifle conqwund as a white 
solid (0.18 g). 

MS APCl) [(M-NH4)-H]- 338 

'HNMRDMSO-d6: 5 7.26 (IH, d), 7.16 (IH, d), 7.08 (IH, s), 7.01 - 6.85 (3H, m). 6.48 
(IH, d), 4.57 (2H, s), 2.83 (2H, q). 2.34 (3H. s), 2.31 (3H. s), 1.3 1 (3H, t) 



Examole 32 

T-^ ^lmethvUVrfl-methvlnhenvntiiiol -lBr-faidoIe-l-aceticacid 

Iodine (0.29 g) was added to a solution of 2-methylbenzenethiol (0.16 g) and flie product 

from example 28 step i) (0.2 g) in DMF (5ml). After 1 hour the sohition was purified by 

reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 

with etber to give a soUd. Filtered off and dried to yield the title conqwund as a white 

solid (0.16 g). 

MS:APCI-[(M-H]-324 

'HNMRDMSOd6: 5 7.24 (IH. d), 7.15 (IH, d), 7.07 (IH, s), 6.97 - 6.86 (3H. m). 6.47 
(IH. d), 4.49 (2H. s). 2.42 (3H, s), 233 (3H. s), 2.31 (3H, s) 

Example 33 

:;-rr3-ehlorophenvnthiol-2.5-dimethvl-lg-indole -1 -acetic acid, sodium salt 
Iodine (0.29 g) was added to a solution of 3-chlorobaizenediiol (0.175 g) and the product 
from example 28 step i) (0.2 g) in EtOH (5 ml). ASsc 1 hour the solution was purified by 
reverse phase HPLC. The solvesnt was evaporated in vacuo to yield the product as a 
colourless oil. The oil was then dissolved in methanol (10 ml) treated with aqueous 
sodium hydroxide (1M,0.52 ml) and evaporated in vacuo to yield the sodium salt as a 
white solid (0. 19 g). 
MSAPCI- [(M-Na)-H]- 344 

•h NMR DMSO-d6: 5 7.28 - 7.15 (2H, m), 7.13 - 7.06 (2H, m), 6.97 - 6.88 (3H, m), 4.42 
(2H, s), 2.36 (3H, s), 2.33 (3H, s) 
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Example 34 

.^^r2-Flnorophenvnthiol-2>S-dimetliYl-^-indo le-l-acetic acid, sodium salt 
Iodine (0.51 g) was added to a solution of 2-fluorobenzenethiol (0.26 g) and the product 
from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reveree phase HPLC. The solvent was evaporated in vacuo to yield the product as a 
colourless oU. The oil was then dissolved in MeOH (10 ml) treated with aqueous sodium 
hydroxide (IM, 0.52 ml) and evaporated in vacuo to yield the sodium salt as a white solid 
(0.08 g). 

MS APCI- [CM-.Na>H]- 328 

*HNMRDMSO-d6: 5 7.24 (IH, d), 7.18 (IH, m), 7.10 (IH, s), 7.09 (IH, m), 6.91 (IH, d), 
6.56 (IH, m), 6.56 (IH, m), 4.42 (2H, s), 2.35 (3H, s), 2.33 (3H, s) 

Example 35 

3--fr2.6-Pichlorophepvn<Mol"2,5- rfiwiethvi- lg-indoie-l -acetic acid 

Iodine (0.51 g) was added to a solution of 2,6-dichlorobenzenethiol (0.36 g) and the 

product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was 

purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue 

treated with ether to give a solid. FUtered off and dried to yield the tide compound as a 

white solid (0.22 g). 

MS APa-[M-.H]-378 

^HNMRDMSO-d6: 5 7.49 (2H, d), 7.29 (IH, m), 7.24 (IH, d), 7.13 (IH, s), 6.88 (IH, d), 
4.81 (2H, s), 2.44 (3H, s), 2.29 (3H, s) 

Example 36 

3^riiJ-Imida2;ol-2-vlthioV2>5-dimethvI-L£r4ndole-l-acetic a cid, ammonium salt 
Iodine (0.51 g) was added to a solution of ljff-imidazole-2-thiol (0.20 g) and the product 
from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPtC, The solvent was evaporated in vacuo and the oily residue treated 
witti ether to give a solid Filtered off and dried to yield die title compound as a white 
solid (0.23 g). 
MS APCI-[M-H]-300 

*HNMRDMSO-d6: 5 8.15 (IH, s), 7.21 (IH, d), 7.21 (2H, s), 6.90 (IH, d), 4.51 (2H, s), 
2.40 (3H, s), 2.35 (3H, s) 



Example 37 
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35 

2^5-Dimethvl-3-flJg^-l>2,4-triazol-3-vlthioVlg"indoIe -l-aceacaci^ 
Iodine (0.51 g) was added to a solution of li/-l,2,4-triazol©-3-fliiol (0.20 g) and the 
product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was 
purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue 
5 treated with etiier to give a solid. Filtered off and dried to yield the title compound as a 
white solid (0.24 g). 
MSAPCI-[M-H]'301 

NMR DMSO-d6: 5 8.15 (IH, s), 7.21 (IH, d), 7.20 (IH, s), 6.90 (IH, d), 4.49 (2H, s), 

2.40 (3H, s), 2.35 (3H,s) 

10 

Example 38 

2 ,5-BlmethvI-3-[f4-methvl-4i?-l>2.4~triazol-3--vnthiol-l g^indole- 

Iodine (0.51 g) was added to a solution of 4-methyl-4^r-l,2,4-triazole-3-thiol (0.20 g) and 

the product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was 

15 purified by reverse phase HPLC. The solvent was ev^orated in vacuo and the oily residue 
treated with ether to give a soUd. FUtered off and dried to yield the title compound as a 
white solid (0.21 g). 
MSAPa-[M-H]-315 

NMR DMSO-d6: 6 8.44 (IH, s), 7.29 (IH, s), 7.19 (IH, d), 6.90 (IH, d), 4.46 (2H, s), 

20 3.52 (3H, s), 2.46 (3H, s), 2.35 (3H, s) 

Example 39 

2,5-Dimethvl-3-rr4-methvl-2-03:azolvnthioMjEr-ind ole>l>acetic acid 
Iodine (0.51 g) was added to a solution of 4-mettiyl-2-oxazolethiol (0.23 g) and the product 
25 from example 28 step i) (0.2g) in DMF (5 ml). After 1 hour tiie solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
with ether to give a solid. Filtered off and dried to yield the title compound as a white solid 
(0.23 g). 

MSAPa-[M-H]-315 

30 ^H NMR DMSO-d6: 5 7.69 (IH, s), 7.29 (IH, d), 7.22 (IH, s), 6.95 (IH, d), 4.78 (2H, s), 
2.42 (3H, s), 2.36 (3H, s), 1.99 (3H, s) 

Example 40 



2-5-DimetfavI-3-rfl-methvl"lg-imidazol-2-vnthiol "l/r-md^^^ 
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Iodine (0.51 g) was added to a solution of l-methyl-l/f-imidazole-2-thiol (0.23 g) and the 
product fiom example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was 
purified by reverse phase HPLC. The solvMit was evaporated in vacuo and the oily residue 
treated with ettier to give a soHd. Filtered off and dried to yield the title compound as a 
white solid (0.21 g). 
MSAPCI-[M-H]-314 

NMR DMSO-d6: 5 7.37 (IH, s), 7.29 (IH, d), 7.15 (IH, s). 6.93 (IH, d). 6.84 (IH. s), 
4.97 (2H, s), 3.60 (3H, s), 2.49 (3H, s), 2.36 (3H, s) 

Example 41 

2.5-Pimethvl-3-rr4-fmetbvlsnlfonvnphenvllthiol-l /y-indolB-l-aret1f add, ammoniam 
salt 

it 4-fMetbvlsulfonvn-beDzenethiol 

l-Fluoro-4-(metiiylsulfonyl)-ben2ene (1.74 g) and sodium hydrosulphide hydrate (0.67 g) 
wrae dissolved in DMF (10ml) and stirred at room tranpwature for 24 hours. The reaction 
was quenched wifli water, acidified witii 2M hydrochloric add (20 ml) and extracted with 
etiiyl acetate (2 x 50 ml). The combined extracts were then washed with water (2 x 25 ml) 
and brine (20 ml). The organic solution was dried (MgS04), filt«a»d and evaporated in 
vacuo to yield the sub-titie compound as a white solid (1.8 g). 
MS:ESI+: [M+H] 188 

'H NMR CDCI3: 5 7,99 (2H, d), 7.27 (2H, d). 3.05 (3H, s) 

ii-> 2.S-Dimetliv1-3-rr4-fmethvlsulfonvnp benvnihiol-l/r-indole-l-acetic acid, ammonium 
salt 

Iodine (0.5 1 g) was added to a solution of the product from example 41 step i) (0.565 g) 
and the product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour iJie solution 
was purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily 
residue treated with eflier to give a solid, which was filtered and dried to yield the titie 
compound as a white solid (0J25 g) 
MS:APa-[M-H]388 

NMR DMSO-d6: 5 7.69 (2H, d), 7.3 1 (IH, d), 7.15 (2H, d), 7.1 1 (IH, s). 6.95 (IH, d), 
4.62 (2H, s), 3.13 (3H, s), 2.36 (3H, s), 2.33 (3H, s) 



Example 42 

2.5-Dimethvl-3-f8-auinolinvlthioV Lg-4ndole-l-ace tlc acid, heroi-ammoniiim salt 
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Iodine (0.25 g) was added to a solution of S-quinolmethiol (0.16 g) and the product fiom 
example 28 step i) (0.1 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. Hie solveat was evaporated in vacuo and the oUy residue treated 
with ether to give a soUd, which was filtered and dried to yield tiie title compound as a 
white solid (0.08 g). 
MS:APCI-[M-H]361 

^HNMR DMSO-d6: 5 8.97 (IH, s), 8.37 (IH, d), 7.62 (2H, m), 7.32 (IH, d). 7.27 (IH, t), 
7.08 (IH, s), 6.94 (IH. d). 6.71 (IH, df). 4.69 (2H, s), 2.36 (3H, s), 2.30 (3H. s) 

E^tamole 43 

.^-rf4-CMorfiPhenvnthio]-^flnoro-2.4 -dimethvl-l/y-in«lo1e-l-aceticacid 

is 7-Chloro-S-fluoro-2.4-dimetfavl-3 -methvlthio-l.H-indole 

A stirred solution of 2-chloro-4-fluoro-5-methylanUine (1.65 g) in methylene chloride (100 
ml) under nitrogen was treated at-65°C with a solution of 'Tjutyl hypochlorite (1.13 g) in 
methylene chloride (5 ml), stirred at -65»C for 10 min, treated at -^5»C with a solution of 
melhyllhioacetone (l.dSO g) m melhyleaie chloride (5 ml) stirred at -65°C for 1 hour, 
treated at -65°C with triethylamine (1 .05 g) and allowed to reach ambient temperature. 
The solution was washed, dried CMgS04) and evaporated. The residue was purified by 
siUca chromatography using 25% acetone in isohexane as eluent to give the titie 
compound (1.7 g). 
MS: APa-[M-H]242 

»H NMR DMSO-d6: 5 1 1.67 (IH. s). 7.07 (IH, d), 2.71 (3H, d). 2.48 (3H, s), 2.19 (3H, s). 
n\ 7-Chloro-5-fluoro-? ,4-Hinie<hvl- Ifl^-indole 

A solution of the product from part i) (1.13 g) and tbiosalicylic acid (1 .43g) in 
trifluoroacetic acid (50 ml) was stirred at 60»C for 2 hours and evaporated. The residue 
was taken up in methylene chloride, washed with IN aqueous sodium hydroxide solution 
foUowed by water, dried (MgS04) and evaporated. ITie residue was purified by sihca 
chromatography usmg 10% ethyl acetate in isohexane as eluent to give tiie titie compound 
(0.82 g). 

MS: ESI 197 [M+H] 

»HNMRDMS0-d6: 5 11.25 (IH. s), 6.97 (IH, d). 6.28 (IH, q), 2.40 (3H, d), 2.30 (3H, d) 
iiit 5-Fluoro-2.4-dimetbvl-l.g-indole 

A stirred suspension of 10% palladium on carbon (200 mg) in etijanol (50 ml) was treated 
witii a solution of ammonium formate (2.3 g) m water (2 ml), stirred for 1 min, treated with 
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a solution the the product from part ii) (721 mg) in cflianol (10 ml), stirred for 2 days, 
treated with more 10% palladium on carbon (500 mg), stirred at 40''C for 2 hours and 
filtered. The soUds were washed with efhanol and the combined ffltrates were evaporated. 
The residue was taken in eflier, washed, dried (MgS04) and evaporated to give the title 
compound. 

MS:ESI + [M+H] 163 

'H NMR CDCI3: 5 7.82 (IH, s), 7.04 - 7.01 (IH, m), 6.82 (IH, dd), 6.21 - 6.21 (IH, m), 
2.45 (3H,s), 2.40 - 2.40 (3H,m). ' 

iv^ Methvl S-F1iiom-2.4-^imethvl-lg- iTidol-l-v!lacetate. 

A stirred suspension of the product from step iii) (2 g) and cesium caibonate (4.8 g) in 
acetone (100 ml) was treated with methyl bromoacetate (4.22 g), heated under reflux 
overnight, treated with more cesium caibonate (2.4 g) and metiiyl bromoacetate (1.3 ml), 
heated under reflux for 2 hours and evaporated. The residue was taken iq> in ethyl acetate, 
washed with brine (3 x), dried dried (MgS04) and evaporated. The residue was purified by 
siUca chromatography using 20% acetone in isohexane as ehient to give the title compound 
as a white solid (2.57 g) 
MS: APCI-[M-H] 253 
BP 176»C. 

»H NMR DMSO-d6: 5 6.92 - 6.83 (2H, m), 6.30 (IH, s), 4.76 (2H, s), 3.74 (3H, s), 2.40 - 
2.39 (6H,m). 

v\ S-Fluoro-7-i4-dimethv l-1«-indol-l-vnaeetic acid 

A stirred sohition of the product from step iv) (2.51 g) in THF (50 ml) was treated with a 
solution of Uthium hydroxide (894 mg) in water (10 ml), stirred overnight and concenlrated 
to remove most of tiie THF. The residue was acidified with IN hydrochloric acid and 
extracted with methylene chloride. The washed and dried (MgS04) extract was evaporated 
to give tiie titie compoimd as a white solid (2.33 g). 

*HNMRDMSO-d6: 5 12.98 (IH, s), 7.16 (IH, dd), 6.83 (IH, dd), 6.27 (IH, s), 4.92 (2H, 
s), 2.32- 2.32 (6H,m) 
MS: APa-[M-H] 220 

vi^ 3-rf4-CM nrn phenvDtiiiol-5-fluoro-2-4-dimethv l-l yf-indole-l -acetic acid. 

A stirred solution of the product from step v) (221 mg) and iodine (508 mg) in DMF (2 ml) 

was treated with a solution of 4-chlarothiophenol (288 mg) and stirred overnight The 
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solution was purified by reversed phase preparative HPLC to give the title compound (50 
mg). 

MS:APCI-[M-H]362 

NMR DMSO-d6: 6 7.30-7.25 (3H. m), 6.97 - 6.89 (3H, m), 4.74 (2H, s), 2.44 (3H, d), 

2.36 (3H, s) 
Example 44 

3-rr4-CvanoDhenvl>tMo1-5-fluoro-2.4-dimethvl-lg-indole-l-ace ticacid 
The title compound was prepared firom the product of example 49), step v) (221 mg), 
iodine (508 mg) and 4-thiobenzonitrile (270 mg) by the mefliod of oxsanple 49), step vi). 
MS: APCI-[M-H] 353 

'HNMRDMSO-d6: 5 7.68 - 7.63 (2H, m), 7.33 - 7.29 (IH, m), 7.12 - 7.08 (2H, m), 6.98 - 
6.92 (IH, m), 4.78 (2H, s), 2.40 (3H, d), 2.35 (3H, s) 

Example 45 

3-rf2><:hloroDhenYntMol*5-fluoro-2.4-dimethvl>lg-md ole-l-^^ 
The title compound was prepared j&om the product of example 49), step v) (221 mg), 
iodine (508 mg) and 2-chlorothiophenol (289 mg) by the method of example 49), step vi) 
MS: APCI-[M-H] 362 

NMR DMSO.d6: 5 7.45 - 7.42 (IH, m), 7.25 - 7.21 (IH, m), 7.13 - 7.06 (2H, m), 6.94 - 
6.87 (IH, m), 6.53 - 6.50 (IH, m), 4.53 (2H, s), 2.39 (3H, d), 2.33 (3H, s) 

Example 46 

5-Eluoro-3-rf2-methoxvphenvl>tlilol-2,4-dimethvl-LB^lnd ole-l-aceti^ 
O 



The titlecompound was prepared firom the product of example 49), step v) (221 mg), iodine 
(508 mg) and 2-meflioxythiophenol (280 mg) by die method of example 49), step vi) 
MS: APCI-[M-H] 358 

^HNMRDMSO-d6: 5 7.39-7.34 (IH, m), 7.08-6.93 (3H,m), 6.74-6.69 (lH,m), 6.33 (IH, 
dd), 5.09 (2H, s), 3.89 (3H, s), 2.40 (3H, d), 2.34 (3H, s) 




Example 47 
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5-Tnuoro-3-rf2-ethvlDhenvnthio1-2.4-d imethvI-lH-indole-l-aceticacid 
The title compound was prepared from the product of eocample 49), step v) (221 mg), 
iodine (508 mg) and 2-ethyltfaiophenol (276 mg) by the method of example 49), step vi) 
MS: APa-[M-H] 356 

»HNMR DMSO-d6: 5 7.28-7.23 (IH, m). 7.18 (IH, dd), 7.03-6.87 (3H, m), 6.47 (IH, dd), 

4.71 (2H, s), 2.80 (2H. q), 2.40 (3H. d), 2.35 (3H. s), 1.29 

(3H.t) 

Example 48 

jv.Tnnoro-2.4-Himethvl-3-rr2-fl-methvlet hvnnhenvntfalol-lg-indole-l-aceticacid 
The title conqwund was prepared from the product of example 49), step v) (221 mg), 
iodine (508 mg) and 2-isopiopyl4iophenol (304 mg) by the me&od of example 49), step 
vi) 

MS: APa-[M-H] 370 

'H NMR DMSO-d6: 8 7.29 - 7.25 (2H, m), 7.03 (IH. td), 6.95 - 6.88 (2H, m), 6.47 (IH. 
dd), 4.78 (2H, s), 3.44 (IH. quintet), 2.40 (3H. d), 2.35 (3H. s). 1.30 (6H, d). 

Example 49 

S-flporo-2.4-Himftthvl-3-rr2-rtiifluoromethvnphepvl 1thiol-tfif-indole-l-aceticacid 
The title compound was prepared from the product of example 49), step v) (221 mg), 
iodine (508 mg) and 2-trifluoromethylthiophenol (356 mg) by the method of example 49). 
step vi) 

MS:APa-[M-H]396 

»HNMRDMSO-d6: 5 7.70 (IH, d), 7.38 (IH, t), 7.27 - 7.23 (2H. m). 6.91 (IH, t), 6.76 
(IH, d), 4.57 (2H, s), 2.38 (3H, d) and 2.35 (3H, s). 

Example 50 

?.^ ^imi>thvl-4-fmethvlsulfnnvlV3-rf4-phenvl-2-thiazn lvnthiol-lg-indole-l-acetf^ 

i) 7 , S-rfimethvl-4-fmethvlsulfonvlV3-fmethvithi oV Ig-indole 

The title confound was made by the method of example 43 step i) using 4-methyl-3- 

(methylsiilfonyl)-beazenamine. 

'HNMR DMSO-d6: 5 11.94 (IH, s), 7.49 (IH, d), 7.01 (IH, d). 3.51 (3H. s). 2.69 (3H, s), 
2.55 (3H. s), 2.19 (3H, d) 



b^ 2.5-dimet1ivl-4-fmethvlsulfonvlV lif-iadole 
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A solution of the product from part a) (1.00 g) and tiuosalicylic acid (1.15 g) in 
trifluoroacetic acid (20 ml) was stiired at 60°C for 2 hours and titen concentrated in vacuo. 
The residue was taken vp in methylene chloride, washed with IN aqueous sodium 
hydroxide sohition followed by water, dried (MgS04) and evaporated to give die title 
compound (0.47 g). 

NMR DMSO-d6: 5 1 1.36 (IH, s). 7.46 (IH, d), 6.99 (IH. d). 6.64 (IH, d), 3.33 (3H, s), 
3.10 (3H, s), 2.66 (3H, s) 

o> 7 , S-Himftthy!-4-rmelhvlsiilfnnvn-3-rf4 -nhenvl-2-lM3y.nl^^ 1 Tf-indole-l-acetic acid 

A stirred solution of the product from step b) (200 mg) and iodine (210 mg) in DMF (2 ml) 
was treated with 2-thiazolethiol, 4-phenyl- (300 mg) and stiired for 1 hour. The solution 
was treated with 60% sodium hydride (4.0 molar equivalents) and stirred overnight. 
Methyl bromoacetate (0.30 g) was added foDowed after 30 minutes stirring by water (2ml) 
tetrahydiofuran (2 ml) and Uthium hydroxide ( 0.20 g). After stirring a further 30 minutes, 
the reaction mixture was acidified (2M HO. 5 ml) and extracted into ethyl acetate (3 x 
lOmS). The combined organics were washed with saturated brine (3 x 10 ml), dried 
^^04) and evirated. The residue was purified by reversed phase preparative HPLC 
to give the title compotmd (172 mg). 
MS: APCI-[M-H] 471 

>H NMR DMSO-d6: 5 7.94- .69 (4H, m), 7.49-7.24 (3H, m), 7.19 (IH. d). 5.05 (2H. s), 
3.57 (3H, s), 3.34 (3H, s), 2.80 (3H, s). 

Example 51 

^-rr3-chlorophenvnthiQl-2.5-dimetbvl-4-fmethvlsHlfonvn-lfi r-indole-l-aceticacid 
The title compound was made by the procedure of example 50 step iii) using the product 
from step ii) (200 mg) and 3-chlorobenzenefhiol (0.3 g). 

The compound was purified by reversed phase preparative HPLC to give the title 
conq>ound (40 mg}. 
MS: APa-[M-H] 422 

'HNMR DMSO-d6: 5 7.83 - 7.69 (IH. m), 7.26 - 6.97 (3H. m), 6.88 - 6.73 (2H, m), 5.01 
(2H, d), 3.57 (3H, s), 3.32 (3H. s), 2.69 (3H. s) 



Example 52 

a-lf2-cMoroDhenvnthio1-2.5-dimeflivl-4-fmethvlso lfonvIVlJJ-indole-l-aceticacid 
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The title compound (55 mg) was prepared by the method of example 57 step iii) using the 
product from step ii) (200 mg) and 2-chlorobenzeDediioI (0.3 g). 
MS: APCI-[M-H] 422 

NMR DMSO-d6: 5 7.76 (IH, d), 7.39 (IH, m), 7.21 - 6.95 (3H, m), 6,34 (IH, m), 4.93 
(2H, s), 3.64 (3H, s), 3.29 (3H, s), 2.69 (3H. s) 

Example 53 

3,ff4^MoroDhenvRtMo1-S-fmethoxvcarbonvIV2-methvI-lg"indole-l-aceticad^ 

ffl 3-rf4-chloroDhenvnthioV2-methvl-lff"indole-5'Carboxvlic acid 
To a solution of the product from part 27 (i) (2 g) in ethanol (20 ml) was added 12.5M 
solution of sodium hydroxide (5 ml). The mixture was heated to reflux for 4 days. After 
cooling the mixtmre was poured into water and the pH adjusted to 2 using concentrated 
HCl (aq). The solid which precipitated was isolated by filtration and then reoystallised 
from boiling methanol to give the sub-title compound (2g) 

*H NMR DMSO-d6: 5 12.51 (IH, s), 12.05 (IH, s), 7.96 (IH, d), 7.75 (IH, dd), 7.46 (IH, 
dd), 7.27 (2H, dd), 6.97 (2H, dd), 2.47 (3H, s) 

(ii) 3-rf4-chlorophenvnthiol-2-metfavl-l/f-indole-5-carboxvlic acid, melhvl ester 
To a solution/suspension of the product from part (i) (1 g) in methanol (50 ml) was added 
trimethylsilylchloride (1 2.6 ml). After stirring at room temperture overnight the mixtmre 
was concentrated in vacuo to give sub-title compound in quantitative yield. 
^HNMRDMSO-d6: S 12,12 (IH, s), 7.97 (IH, d), 7.77 (IH, dd), 7.49 (IH, dd), 7.27 (2H, 
dt), 6.97 (2H, dt), 3.80 (3H, s), 2.47 (3H, s) 

riii) 3-rr4-chlorophenvnthio1-5-fmethoxvcaibonvlV2-methvl-lg-indole-l-acetic acid. 1.1- 
dimethvlethvl ester 

The sub-title compound was prepared by the method of example 1 1 part (ii) using the 
product of part (ii) and ^-butylbromoacetate. The product was purified using flash column 
chromatography (14%EtOAc/hexane as eluent). 

^H NMR DMSO-d6: 5 8.01 (IH, d), 7.82 (IH, dd), 7.67 (IH, d), 7.28 (2H, m), 6.97 (2H, 
dt), 5.20 (2H, s), 3.81 (3H, s), 2.44 (3H, s), 1.42 (9H, s) 

(ivi 3>rr4-chloropheDvnthio1-5-rmethoxvcarbonvlV2-methvl-17/-indole-l-aceticacid 
The title compound was prepared by the method of example (22) part (iii) using the 
product from part (iii). 
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'HNMRDMS0-d6: 5 13^8 (IH, s), 8.01 (IH, d), 7.81 (IH, dd), 7.68 (IH, d), 7.28 (2H, 
d), 6.98 (2H, d), 5,20 (2H, s), 3.82 (3H, s), 2.45 (3H, s). 
MS: APCI- [M-H] 388 
M.pt 221-223 "C 

Example 54 

5-carboxv-3-ff4*cliloroDhenvnthio1-2«methvHg--indole-l-acetic acid 

ffl S"CaifaoxV"3-rf4-cMoroDhenvRtMo1-2-metfavl-lfl^indole«l-acetic acid 

A suspension of tte product fiom exansple 53 (0.5 g) in IM sodium hydroxide(aq) (3 ml) 

was heated in a sealed tube at 1 00°C using a microwave for 10 minutes. The mixture was 

poured into water and &e pH adjusted to 2 using 2M HCl(aq). The solid which 

precipitated was isolated by filtration, dried overnight \mder vacuum at 50°C to give the 

title compound (0.1 g). 

NMR DMSO-d6: S 7.99 (IH, d), 7.79 (IH, dd), 7.64 (IH, d), 7.28 (2H, dd), 6.99 (2H, 
dt), 5.19 (2H, s), 2.45 (3H, s) 
MS: APa- [M-m 374 
M.ptdec>302°C 

Example 55 

3-ff4-clilorophenvnthiol-2-metfavl-4-iiitro-ljEr-ipdole"l-acetic acid 

i) 3"rf4-cMoropheDvlWo1-2-methvl-4nitix>-Lg-indole 

To a stirred solution of 3-nitroaniline (8^ in THF (700 ml) cooled to -78°C was added t- 
butyl hypochlorite (6.3 g) dropwise over 5 minutes. The reaction was allowed to warm to 
-65°C over 20 minutes before l-[4-chlorophenyl)thio]-2-propanone (1 1.6 g) was added as 
a solution in tetrahydrofuran (20 ml). After 2 hours triethylamine (8.1 ml) was added and 
the reaction allowed to warm to room temperature. 2M HCl (aq) was added to the reaction 
mixture before concentration in vacuo. The residue was slurried in methanol and the solid 
which precipitated isolated by filtration to give the sub-title compound (5.8 g). 
*HNMRDMS0-d6: 5 12.55 (s, IH), 7.76 (dd, IH), 7.63 (dd, IH), 7.31-7.22 (m, 3H), 
6.91 (dd, 2H), 2.47 (s, 3H) 

ii) 3-rf4-chlorophenvntfaio1-2-methvl-4nitro-lg-indole-acetic aci± ethvl ester 

To a stirred suspension of sodium hydride, 60% dispersion in mineral oil, (0.85 g) in THF 
(100 ml) was added the product fix)m part (i) (5.6 g) as a solution in THF (50 ml). After 
stirring at room temperature for 30 minutes ethyl bromoacetate (2.3 ml) was added 
dropwise over 10 minutes. After 2 hours the reaction was concentrated in vacuo, the 
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residue dissolved in etbyl acetate, washed with water, brine, dried (MgS04) and 
concentrated in vacuo. Recrystallisation from boiling etbanol gave the sub-title compound 
(5g). 

NMR DMS0-d6: 5 7.97 (dd, IH), 7.65 (dd, IH), 7.35 (t, IH), 7.26 (dt, 2H), 6.92 (dt, 
2H), 5,40 (s, 2H), 4.19 (q, 2H), 2.45 (s, 3H), 1.22 (t, 3H). 

in) 3-rf4-chlorophenvnthio1-2-metfavl-4mtro-lg"indole-acetic acid 
To a solution of the product from part (ii) (0.1 g) in THF (5 ml) was added a IM solution 
of NaOH (aq) (0.25 ml). The reaction was stirred overnight at room temperature. The 
reaction mixture was concentrated in vacuo and the residue dissolved/suspended in water. 
The pH was adjusted to 2 using dilute HCl (aq) and the solid which precipitated isolated by 
filtration, dried under vaccum at 50°C to give the title compomid (0.07 g). 

NMR DMSO-d6: 5 13.37 (s, IH), 7.97 (d, IH), 7.64 (d, IH), 7.34 (t, IH), 7.25 (dt, 2H), 
6.92 (dt, 2H), 5.28 (s, 2H), 2.45 (s, 3H). 
MS: APCI- [M-H] 375 
M.pt deOl98**C 

Example 56 

4-aminQ>3'[f4"Chlorophenvnthiol-2-methvl-ljEr-indole-l-aceticacid 

i) 4-amino-3-rf4-chlorophenvDthiol-2-me1hvl-l/?-indole-l-acetic acid, etfavl ester 

A suspension of Ihe product firom example 55 part (ii) (2.25 g) in ethanol (170 ml) was 

stirred in the presence of 5% Pt/C (0.5 g) under 2 bar pressure of H2. After stirring 

ovemigjht the catalyst was removed by filtration and the filtrates concentrated in vacuo. 

Purification by flash column chromatography (14 % EtOAc/hexane as eluent) gave the 

sub-title compound (1.4 g). 

^H NMR (DMSO) 5 7.30 (dd, 2H), 7.00 (dt, 2H), 6.85 (t, IH), 6.68 (dd, IH), 6.23 (dd, 
IH), 5.33 (s, 2H), 5.09 (s, 2H), 4,16 (q, 2H), 2.33 (s, 3H), 1.21 (t, 3H). 
3-[(4-cMoiophenyl)thio]-4-(ethylanMno)-2-methyl-lfl*'-indole-l-acetic acid, ethyl ester was 
also isolated as a by product fix>m the reaction (0.33 g). 

^HNMRDMSO-d6: 5 7.32 (dd, 2H), 7.01 (dd, 2H), 6.95 (t, IH), 6.73 (d, IH), 6.16 (d, 
IH), 5.70 (t, IH), 5.11 (s, 2H), 4.16 (q, 2H), 3.05 (dt, 2H), 2.34 (s, 3H), 1.21 (t, 3H), 1.02 
(t,3H). 



ii) 4-aTnmo-3-rf4-chlorophenvl)thio1-2-metfavl-liy-indole-l-acetic acid 

Title compound was prepared using Ihe method of example 1 part (iii) (0.03 g). 
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NMR (DMSO) 8 7.29 (dt, 2H), 7.01 (dt, 2H), 6.88 (t, IH), 6.76 (d, IH), 6.30 (d,lH), 
4.99 (s,2H), 2.33 (s, 3H). 
MS:APa-[M-H]345 
M.ptdec> 235^*0 

5 

Example 57 

3-[f4-chlorophenvDthio1-4-( ethvlainmoV-2-methvl-Lg'indole-l-acetic acid 
The compound was prepared using the method of example 55 part (ii) using the by product 
from example 2 part (i). Purification by reverse phase preparative HPLC. 
10 *HlS(MRDMSO-d6: 5 7.29 (dt, 2H), 7.02 (m, 2H), 6.88 (t, IH) 6.64 (d, IH), 6.11 (d, IH), 
5.66 (t, IH), 4.51 (s, 2H), 3.04 (dt, 2H), 2.31 (s, 3H), 1.01 (t, 3H). 
MS:APCH-[M+H]375. 

Example 58 

IS 3-ff4-cMorophenvRthiol-4-!odo-2"methvl'-lJ5P-mdole-l-acetic acid 
ffl 3-rf4-chlorophenvl^thio1"4-iodo-2-meflivl-l^-indole 

The sub-title compound was prepared by the method of example 27 part (i) using 3- 
iodoaniline. The product was purified using flash column chromatography 
(14%EtOAc/hexane as eluent). 
20 ^H NMR DMSO-d6: 5 1 1.99 (IH, s), 7.50 (IH, dd), 7.44 (IH, dd), 7.26 (2H, m), 6.92 - 
6.84 (3H,m), 2.43 (3H,s) 

fii) 3-rf4-chlorophenvDtifcdol-4-iodo-2-methvl-li?-indole-l -acetic acid 
The sub-title compound was prepared by the method of example 1 1 parts (ii) and part (iii) 
25 using the product from part (i). 

^H NMR DMS0-d6: 5 7.52 (2H, d), 7.25 (2H, dt), 6.93 - 6.86 (3H. m), 4.86 (2H, s), 2.40 
(3H,s) 

MS: APa- [M-H] 456 

30 Example 59 

3-rf4-chlorophenvnthiol-2-methvl-4-phenvl-Lg-indole-l -acetic acid 

i^ 3-rr4-chlorophenvDthio1>2-methvl-4-Dhenvi-lJy-indole-l-acetic acid. Ll-dimethvlethvi 

ester 

To a solution of the product of example 22 part (ii) (0.5 g) in ethanol (0.8 ml) and toluene 
35 (3 ml) was added 2M sodiimi carbonate solution in water (1 .4 ml), phienylboronic acid 

(0. 13 1 g) and tetrakis(triphenylphosphine)palladium(0) (1 J2 g). The reaction was heated to 
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reflux for 2 hours, cooled and concentrated in vacuo. The residue was purified by flash 
column chromatography to give the sub-title compound (0.4 g). This was used in step (ii) 
without further characterisation. 

ii) 3-rf4-chlorophenvntfaio1-2-methvl-4-phenvl-lj?-indole-l -acetic acid 
To a solution of the product from part (i) (0.4 g) in dichloromethane (10 ml) was added 
trifluoroacetic acid (2 ml), the reaction was stirred at room temperature overnight The 
reaction was concentrated in vacuo and the residue dissolved/suspended in water. The pH 
was adjusted to 2 using 2M HQ(aq) and the solid which precipitated was isolated by 
filtration. This was purifed using reverse phase preparative HPLC (MeC2^/NH3(aq) as 
eluent) to give a solid. The solid was suspended in water and the pH was adjusted to 2 
using 2M HCl(aq), the solid was isolated by filtration, triturated with hexane and dried 
overnight at 40°C under vaccum to give the title compound (0.15 g). 

NMR DMSO-d6: 5 7.55 (d, IH), 7.26 - 7.07 (m, 8H), 6.87 (d, IH), 6.56 (m, 2H), 5.18 
(s, 2H), 2.40 (s, 3H). 
MS: APCI+IM+H] 408 
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Pharmacological Data 

Lieand Binding Assay 

[^H]PGD2 was purchased from Perkin Elmer Life Sciences with a specific activity of 100- 
210Ci/mmol. All other chemicals were of analytical grade. 

HEK cells expressing rhCRTh2 / Gal6 were routinely maintained in DMEM containing 
10% Foetal Bovine Serum (HyClone), Img/ml geneticin, 2niM L-glutamine and 1% non- 
essmtial amino acids. For die preparation of membranes, the adherent transfected 
HEKcells were grown to confluence in two layer tissue culture factories (Fisher, catalogue 
number TKT-170-070E). Maximal levels of receptor expression were induced by addition 
of SOOmM sodiimi butyrate for the last 1 8 hours of culture. The adherent cells were wsished 
once with phosphate buffered saline (PBS, 50ml per cell factory) and detached by the 
addition of SOml per cell &ctory of ice-cold membrane homogenisation buffer [20mM 
HEPES (pH 7.4), O.lmM dithiothreitol, ImM EDTA, O.lmM phenyl methyl sulphonjd 
fluoride and lOOfXg/ml bacitracin]. Cells were pelleted by centrifugation at 220xg for 10 
nunutes at 4*^C, re-suspended in half the original volume of fresh membrane 
homogenisation buffer and disrupted using a Polytron homogeniser for 2 x 20 second 
bursts keeping the tube in ice at all times. Unbroken cells were removed by centrifugation 
at 220xg for 10 minutes at 4°C and the membrane fraction pelleted by centrifugation at 
90000xg for 30 minutes at 4^C. The final pellet was re-suspended in 4 ml of membrane 
homogenisation buffer per cell &ctory used and the protein content detmnined. 
Membranes were stored at -80°C in suitable aliquots. 

All assays were performed in Coming clear bottomed, white 96-well NBS plates (Fisher). 
Prior to assay, the HEK cells membranes containing CRTh2 were coated onto SPA PVT 
WGA beads (Amersham). For coating membranes were incubated with beads at typically 
2S}ig membrane protein per mg beads at 4*'C with constant agitation overnight (The 
optimum coating concentrations were detemiined for each batch of membranes) The beads 
were pelleted by centrifugation (800xg for 7minutes at 4°C), washed once with assay 
buffer (50mM HEPES pH 7.4 containing 5mM magnesium chloride) and finally re- 
suspended in assay buffer at a bead concentration of lOmg/ml. 

Each assay contained 20p.l of 6.25nM [^H]PQD2, 20fil membrane saturated SPA beads 
both in assay bxiffer and 10|il of compound solution or 13,14-dihydro-15-keto 
prostaglandin D2 (DK-PGD2, for determination of non-specific binding. Cayman chemical 
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company). Conq>oiinds and DK-PGD2 were dissolved in DMSO and diluted in the same 
solvent to 1 OOx the required final concentration. Assay buffer was added to give a final 
concentration of 10% DMSO (compounds were now at lOx the required final 
concentration) and this was the solution added to the assay plate. The assay plate was 
incubated at room temperature for 2 hours and coimted on a Wallac Microbeta hquid 
scintillation counter (1 minute per well). 

Compounds of formiila (0 have an IC50 value of less than (<) IOjjM. 

Specifically, example 23 has a pICso - 6.05, example 50 has a pICso = 7.2 and example 29 

has a pICso = 8.35. 



